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WIRES AND THE WEATHER. 

Although we are not yet out of the grip of possibly the most 
severe weather experienced in the eastern section of the country 
for many years, it seems permissible to speak of the comparative 
freedom from interruption which the electrical industries have 
enjoyed in the past two months. Possibly this may be accounted 
for partially by the fact that, due to the great cold, the snow 
which has fallen has been dry and did not cling to the wires. 
And it should also be noted that we have not had many very 
high winds. But another important factor is the placing of the 
wires underground. The telephone, telegraph and light and 
power companies in our large cities are to-day practically inde- 
pendent of the weather, and although this has only been accom- 
plished by a large expenditure, it will undoubtedly pay in the 
end. Placing the wires underground also protects them from 
local disturbances. It is worth noting that, after the Baltimore 
fire, the systems of the telephone and telegraph companies were 
soon in service again, although the central offices of both tele- 
graph companies and one of the telephone companies were de- 
stroyed. The railway also soon reestablished service, though, 


of course, traffic of every kind was suspended within the burned 
district. 


THE USE OF ELECTRICITY IN MINING. 

The use of electric power in mining is now receiving due 
recognition, but this position has not been reached without a 
struggle. No doubt the conditions obtaining in mines caused 
many engineers to be unduly apprehensive of the risk involved 
in the use of electricity. They feared breakdowns, due to 
moisture, resulting perhaps not only in disabling the apparatus, 
but in explosions and fires, and were apprehensive of shocks to 
the miners. Then, too, the advantages of electrical distribution 
were not fully recognized. Mining engineers in many cases pre- 
ferred the clumsy and inefficient system of transmitting power 
through pipes, to the simple, flexible and efficient method of 
transmission by means of the electric cable. To-day the indica- 
tions are that, before very long, electric power will be used 
almost exclusively for all work within the mine. 

In view of the increasing importance of electricity in mining, 
it is necessary that proper rules and regulations controlling the 
installation of the apparatus and circuits should be enforced. 
This matter has been taken up in England, and an investigation 
has been made by a departmental committee which has recently 
submitted a careful report. This committee examined experts 
and users of the apparatus, as well as installations in operation, 
and has come to the conciusion that the part electricity is 
While it 
did not undertake to decide between the continuous-current and 
the alternating-current systems, it was much impressed with the 


likely to play in mines in the future will be large. 


flexible distribution possible when using the alternating system, 
and the fact that polyphase motors may be operated without 
having any rubbing contacts which might produce sparking, 
and thus introduce a risk of explosion from gases. 

Increase in Voltage Advocated. 

In regard to suitable voltages, this committee recognized 
the gain to be secured through the use of high voltages, and it 
believes that 650 volts may be adopted with safety, although this 
is higher than the voltages now used. The members of the com- 
mittee do not think this voltage any more dangerous to the 
miners than the lower voltages. In fact, it may prove safer, 
because the men working in the mines show a disregard of suita- 
ble precautions which should be observed, and frequently receive 
shocks from intentional interference with the conductors, believ- 
The committee 
believes that, under the conditions existing in a mine, these lower 


ing that the lower voltage is not dangerous. 


voltages are just as likely to cause death as the higher, when a 
shock is experienced, and that such shocks are more likely to 
occur where the men are careless; but if a higher voltage were 
used, more care would be taken in the installation, and the ap- 
paratus would inspire greater respect among the miners. 


General Conditions Governing the Installation of Electrical Apparatus. 
The committee believes that the general conditions which 
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govern the installation of electricity in a mine are, that the elec- 
trical apparatus should always be treated as a source of potential 
danger ; therefore, in the first instance, the apparatus should be 
of the very best quality; that no pains be spared to eliminate 
all danger from shock or fire, and that periodical tests and in- 
spections should be made, to see that this condition is main- 
tained. In order to secure this condition, it is necessary that, 
in the first place, the plant should be put in under the direction 
of a competent engineer, and that a competent person should be 
retained to take care of it. ‘These conditions are, of course, only 
those which should be observed in every installation, but the un- 
favorable conditions prevailing in mines may make it harder to 
realize the desired result. The lines are not only exposed to 
moisture, but often to acids which destroy the insulation, and 
inspection is difficult and more likely to be neglected than, for 
instance, is the case with the wiring in an office building. There 
can be no question that this method is the cheapest and best 
for carrying out mine work, and competent men can be secured 
by offering a suitable compensation. Unfortunately, since elec- 
trical apparatus will run itself for some time, many managers 
of electrical plants think that skilled attendants are not neces- 
sary, as a day laborer can throw a switch as quickly and easily 
as any one. But in time of trouble, all the saving in wages is 
soon wiped out by the greater damage taking place when the 
attendant who has had no experience does not know what to do 
to save lives and property. This is particularly true of a mine 
where so much depends upon the machinery, but the rule could 
be applied in all cases with the best results. 





THE DANGERS OF ILLUMINATING GAS. 


Whenever the cause of a fire is in doubt, a favorite way of 
accounting for it to-day is to attribute it to defective electric 
This explanation seems to have taken the place of the 
In a way this con- 


wires. 
once-so-familiar spontaneous combustion. 
tinual fault-finding with, and effort to cause distrust in, elec- 
trical apparatus has perhaps been beneficial, as it has resulted 
in the adoption of rules and requirements for electrical installa- 
tions which, without doubt, have brought this system of lighting 
to a stage where, in point of safety, it stands alone. This has 
been accomplished only by an increase in the cost of electrical 
installation, but the users of electrical apparatus have been 
taught to appreciate the advantages gained, and are willing to 
incur the additional expense. 


Dangers of Gas Not Appreciated. 


On the other hand, although gas lighting has been em- 
ployed in this country for over eighty years, the dangers in- 
curred by the use of this system have not been fully appre- 
ciated. Not long ago we pointed out one source of danger, to 
which attention has recently been called—that is, the danger of 
explosions due to leaks. Another serious source of danger is dwelt 
upon by the New York Times of Saturday, February 20, as 
this danger has been emphasized of late by the number of 
deaths due to asphyxiation. The illuminating gas used to-day 
is generally that known as water gas, which is made by pass- 
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ing steam over incandescent coal contained in a retort. The 
process decomposes the steam, setting free hydrogen, the oxygen 
combining with part of the carbon in the coal, forming carbon 
monoxide. Both these gases are inodorous and burn with q 
colorless flame; and in order to produce a light-giving flame, 
the gas must be enriched, the enriching process consists jp 
adding to the mixture of gases produced in the retort vapors of 
some of the lighter hydrocarbons. This, in addition to render. 
ing the flame luminous, gives the gas a penetrating odor, and 
in this way is an additional safeguard, as leaks in the piping 
system are quickly made evident. 

Cold Weather Add to Danger. 

The unusual number of deaths from gas which have occurred 
this winter may possibly be attributed to the severe cold, as 
on this account every one is inclined to do with as little ven. 
tilation as possible, and, indeed, on many nights it has been 
out of the question to open the outside windows. A small 
escape of gas into the house, under these conditions, may soon 
produce a dangerous concentration of carbon monoxide. More- 
over, while one may be very sensitive to the odor of escaping 
gas, if the gas accumulates very gradually, it may reach a 
dangerous concentration without being noticed by one who 
has been in the house or room for some time, though it would 
be instantly detected by any one coming in from the outside. 
The danger of escaping gas is increased by the fact that carbon 
monoxide does not kill merely by suffocation. It is an active 
blood poison, and will cause death when an equal quantity of 
an inert gas, such as carbon dioxide, would have no ill effects. 

There is another source of danger in the use of gas arising 
from the severe cold. Many persons are in the habit of leav- 
ing a small flame burning during the night. 
gas pipes are liable to choking, caused by freezing of the 


In cold weather 


water vapor carried in the gas moisture. It is very evident that 
a stoppage of this kind might occur in the gas pipe during the 
night, which would result in the extinguishing of lighted jets. 
In the morning, when the house began to warm up, the ice 
choking the pipe might be loosened, and every burner not 
turned off would then pour out a stream of deadly poison, with 
perhaps fatal results to the unconscious sleepers. 

But gas does not always leak into the house from the 
pipes. It not infrequently happens that gas escaping from 
leaks in the street mains can not find its way out through the 
air-tight pavements now generally used in cities, and finally 
works its way into the neighboring houses. This kind of 
leakage is more dangerous than that from the gas pipe itself, 
as, in its passage through the earth, the gas may be deodorized, 
and there will then be no indication of its presence. {n view 
of our present knowledge, this system of illuminating secms to 
be attended with many risks. There is the danger of fire from 
the open flame, the danger of explosions due to leaks resulting 
in fires, and risk of death from leaks. The gas supply is liable 
to interruption in times of extreme cold, and repairing defec- 
tive piping causes serious injury to good pavements. And 
these are by no means all the disadvantages due to the use of 
this rather out-of-date system of illumination. 
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CARE AND MAINTENANCE OF STORAGE 


BATTERIES—VI. 
(Concluded.) 


BY EDWARD LYNDON. 


A battery record sheet should include 
gravity readings of every cell, voltages on 
all cells and remarks as to the color of 
the plates, whether any plates are buckled 
or dished; also the temperature of the 
battery room and the cells, and, further, 
the rate of charge or discharge, when 
such readings were taken, should be noted. 
This record sheet should be provided with 
a space for general remarks, when in 
troubles of any kind, and manner of car- 
ing for same should be noted. 

It is hardly necessary in the general 
run of stations to take regular cadmium 
readings over every cell and record these 
in detail. It is essential, however, that 
such readings be made and recorded, but 
as a general thing five or six such sets of 
readings per year will suffice, and it is 
hard!y worth while to provide for this on 
the regular record sheets, as these read- 
ings may be tabulated separately, and 
where cadmium readings are made on a 
few cells the data may be noted under the 
healing of general remarks. 

Such a set of records relate directly to 
the cells and should be accompanied with 
further data that can be obtained at the 
switchboard. There are certain switch- 
board records that can be obtained every 
day without much trouble, and are quite 
as important as cell readings. 

If the battery be on a lighting service 
where it is called on to discharge on a 
peak or to carry the entire load for a 
time, the rational method of keeping 
track of charge and discharge is to in- 
clude a load curve in the records; this 
load curve from the battery showing 
charge and discharge may be incorporated 
in one of the regular station load dia- 
grams. At any rate, such a curve should 
appear in the station diagram or else be 
included in the records relating to the 
battery. This curve is plotted from read- 
ings on the battery ammeter taken at suit- 
able intervals; the frequency with which 
they should be taken will of course depend 
upon the rate at which the battery input 
or output is changing, being more frequent 
as the load changes most rapidly. 

Such a curve is of value in that it shows 
not only the ratio of input to output, but 
it indicates the different rates at which 
charge and discharge took place. If the 
battery be operating on a three wire sys- 
tem, a curve for each side of the system is 
required. In the case of batteries oper- 
ating on railway circuits or the like, where 
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charge and discharge follow each other 
in rapid succession, the method of find- 
ing the gross input and output per day is 
not such a simple matter. 

An ammeter in the battery circuit will 
indicate maximum charges and dis- 
charges, but accurate records from an am- 
meter needle that is continually moving 
and sometimes at a rapid rate are diffi- 
cult to obtain, and readings taken at, say, 
fifteen-minute intervals are useless and 
represent a certain waste of time. 

The input and output in such a case 
may be obtained with sufficient accuracy 
by means of two wattmeters in the battery 
circuit, a polarized relay being used to 
connect the pressure coils of the charge 
and discharge meters in circuit as the cur- 
rent in the battery circuit changes from 
charge to discharge or vice versa. 

A recording ammeter, plotting both 
charge and discharge on a straight scale, 
would be better, for, in addition to show- 
ing the gross input and output, it would 
indicate the rates at which the charges 
and discharges took place. The scale for 
such an instrument would, of course, have 
a zero line, charge being plotted on one 
side and discharge on the other. The sum 
of the integrated areas on one side would 
be the total ampere-hour output and the 
sum of the areas on the other side of the 
zero line would be the total ampere-hour 
input for a time corresponding to the 
length of the ammeter record. 

These quantities, the total input and 
total output, are just as important in the 
case of batteries working on fluctuating 
load as on lighting batteries, as any 
change in the relation of these two quan- 
tities will result in a change in the state 
of battery charge and their magnitude 
will affect the question of life. 

While a battery working on a fluctuat- 
ing load may never charge or discharge 
above its normal one-hour rating, the 
ampere-hour output may in the course of 
a day exceed several times the ampere- 
hour capacity of the battery on straight 
discharge work, or, in other words, the 
work done per day on fluctuating loads 
may be several times that of the actual 
capacity of the battery through one com- 
plete discharge. 

This daily total ampere-hour output 
is aptly termed by W. W. Donaldson the 
“diurnal activity” of a battery, the basis 
of comparison being the ampere-hour 
capacity of a battery at the one-hour rate 
of discharge, so that a battery discharging 
in one day three times its capacity at 
the one-hour rate would have a diurnal 
activity of three. 

The greater this factor the greater will 
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be the net work done by the battery, and 
as the diurnal activity increases the life 
decreases. 

It can not be assumed, however, that 
a battery having an activity, say, of three, 
would be subject to the same deteriora- 
tion that would obtain if this battery were 
operating on three complete cycles of 
charge and discharge per day, where each 
discharge lasts for one hour and is con- 
tinuous from beginning to end of dis- 
charge. 

In working on fluctuating loads in 
which the time interval of discharge 
is comparatively short, the forma- 
tion of lead sulphate on both elec- 
trodes for the production of this 
output is also small, thus limiting the 
change in volume of both plates, and as 
charge follows discharge immediately, the 
small amount of sulphate is at once con- 
verted, so that the plates are never sub- 
ject to discharges requiring the formation 
of deep sulphate and corresponding 
changes in volumes of the electrodes, as 
is the case where the discharge is a con- 
tinuous process, until the entire capacity 
has been given up; and then life would 
consequently be longer than that of a 
battery working on continuous discharges. 








Improvements in Steam Turbines. 

An improvement in steam turbine de- 
sign, due to Johann Stumpf, is described 
in the Mechanical Engineer, London, for 
January 30. The novelty consists in caus- 
ing the steam to pass through the wheel 
buckets twice. This is accomplished by 
means of a set of guides having a circu- 
lar shape, which receive the steam after 
its first passage through the buckets, 
carry it around through a spiral path, and 
discharge it a second time against the 
wheel. This plan has been tried before, 
but choking of the steam resulted, which 
cut down the output of the turbine. In 
the present invention the guides are so 
designed that choking does not take place. 
The jet of steam is maintained uniformly 
distributed by means of the guides. The 
admission angle to these guides is larger 
than the delivery angle from the buckets, 
and by this means the cross-section of the 
steam jet at the discharge end of the buck- 
ets is considerably enlarged. The steam 
also leaves the return buckets at a differ- 
ent angle from that at which it first 
strikes the wheel. This is necessary, as 
the velocities in the two cases are differ- 
ent. 





The Western Union Telegraph Com- 
pany after March 1 will collect and dis- 
tribute messages for the marine service 
of the Marconi Wireless Telegraph Com- 


pany of America. The Postal Telegraph 
and Marconi systems have for some time 
past been working under a similar ar- 
rangement. 
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Annual Report of the New York & 
New Jersey Telephone Company. 
The twenty-first annual report of the 

New York & New Jersey Telephone Com- 

pany, by President Charles F. Cutler for 

the directors, exhibits the result of the 
year’s operation, and the financial con- 

dition of the company, December 31, 

1903. 

The gross earnings were $4,741,343.90, 
the expenses of operation $3,269,996.38, 
making the earnings over expenses $1,- 
471,347.52. The surplus on December 31, 
1903, was $3,071,099.06. 

A larger gain in the number of stations 
connected to the system than during any 
previous year was made. 

New stock to the par value of $1,089,- 
900 was issued during the year, covering 
the balance of the amount subscribed for 
from the offering of September 25, 1902. 

The amount of first mortgage bonds 
outstanding was reduced $18,000 by the 
regular operation of the sinking fund, 
leaving total amount outstanding at the 
end of the year $1,286,000. 

The weather conditions during 1903 
were much more favorable to the success- 
ful operation of the telephone business 
in the territory than during the previous 
year, although serious interruptions were 
experienced by several lightning storms 
which prevailed during the month of July. 

The installation of the Pupin coil upon 
trunk lines, commenced during 1902, has 
been considerably extended during the 
past year, and with satisfactory results. 
The lines connecting Paterson, Passaic 
and Elizabeth, in New Jersey, and Ja- 
maica and Far Rockaway, on Long Is- 
land, are now all successfully operated 
either through underground or aerial 
cables with the use of this apparatus. 
Plans for 1904 contemplate the extension 
of underground trunk lines to substan- 
tially all points within thirty miles of 
New York. 

The completion of several important 
buildings under construction by the com- 
pany has been seriously delayed by the 
many strikes and labor troubles experi- 
enced by the contractors having the work 
in charge. All are now, however, pro- 
gressing, with a fair prospect of com- 
pletion by the summer of 1904. The large 
building in Brooklyn, which is to contain 
the Prospect exchange and Long Island 
trunk line switchboards, is practically 
completed, and will be ready for occu- 
pancy during the coming spring. 

Important extensions have been made 
to the switchboards at some of the larger 
offices, and new installations at several of 
the smaller ones, affording the increased 
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facilities made necessary by the rapid 
growth of the business. 

Satisfactory progress has been made in 
carrying out the plans for providing im- 
proved equipment in suburban exchanges, 
referred to in the last annual report, to 
furnish at all these near-by smaller points 
uniform service of the same efficiency as 


that now afforded in New York and 
Brooklyn. 

With the completion of these plans 
early in the year, a revision of the toll 
line tariffs will be taken up, with a view 
to securing an even larger increase in the 
toll business throughout this area than 
has been shown in the past. 

During the year 1903, there has been 
expended for new plant and equipment, 
the sum of $1,646,953.07, and for real 
estate, $339,529.03, making a total for 
new construction and equipment of $1,- 
986,482.10. 

Of this sum, $437,917.75 was furnished 
by the net earnings of the year in excess 
of dividends, and the balance, $1,548,564.- 
35, from sales of newly issued capital 
stock. 

The sum of $1,446,050.30 has been 
charged against earnings account for the 
maintenance and reconstruction of the 
plant. 

Estimates for extensions and improve- 
ments during 1904 contemplate the ex- 
penditure of, approximately, the same 
amount as was expended for these pur- 
poses in 1903. 

In order to provide the funds neces- 
sary for this purpose beyond those already 
available, or which may be provided by 
surplus earnings of 1904, the directors 
have authorized since the close of the 
year a further small offering of new stock, 
amounting to $1,252,000 par value. 

No new opposition enterprises have been 
started in the territory occupied by the 
company since the last report was issued. 

A special meeting of the stockholders 
was held early in the year at which it was 
voted to increase the number of the board 
of directors from twelve to eighteen. 

The submission of this report marks 
the completion of a period of twenty years 
since the first report of the operations of 
the company under its present manage- 
ment. The following table compares the 
figures then presented, covering the first 
fifteen months of the company’s business, 
with those for the past year: 

1883. 
Gross earnings... $306,899.42 
Expenses (fixed 


charges and 
taxes included). 178,560.75 3,451,210.65 


Net earnings.. $128,538.67 $1,290,133 25 


‘The number of stations operated by 
the company at the close of the first year, 
and of the two decades of its history, is 
as follows: 


1903. 
$4,741,843.90 
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At the present time, the entire line 
equipment of the company is of the most 
improved type of copper metallic circuits. 





Its cable system is very extensive through. 
out the territory. The main part of it, 
plant in all the important cities and towns 
in the territory is underground, and this 
underground construction is being rapidl 
extended until all of our main lines will 
be of this permanent character. 
Twenty years ago, the company owned 
no real estate and its thirty exchanges 
were all housed in rented property. To. 
day, the company’s territory is served } 
156 exchanges, and in the principal cities 
and towns these are housed in fireproof 
buildings, owned by the company. 





Notes on Dieletric Hysteresis, 

In the London Electrician for February 
5 is a brief abstract of a paper by Dr. 
Paul Holitscher, which appeared in a 
German journal, and which gives the re- 
sults of measurements on dielectric hys- 
teresis in the micanite tubes used for in- 
sulating conductors on high-voltage ma- 
chines. The magnet frame of a 500-horse- 
power, 10,000-volt, three-phase synchro- 


nous motor was earthed, and the loss be- 
tween this and the armature copper was 
determined. At a constant frequency of 
53.3 cycles per second, the following losses 
were found: 











_ Dielectric Capacit 
olts. Amperes. cn Microfarnis : 
9,900 0.115 354 0.0365 
13,150 0.174 785 0.0423 
15,130 0.213 1,265 0.0458 
18,000 0.293 2,290 0.0588 
20,050 0 365 3,470 0.0616 
21,550 0.43 4,860 0.0700 

















Assuming that the dielectric losses are 
proportional to the square of the pressure, 
for voltages less than 6,000 the energy 
loss through dielectric hysteresis in this 
machine will be about forty watts—that 
is, 0.013 per cent of the full-load output. 

For a second machine designed for 400 
kilowatts at 10,000 volts, the following 
dielectric losses are found for varying 
frequencies : 


























Fre- | nes 
bet Volts. Amperes. — | mm 
Second. | Watts. | farads. 
40 15,500 0.101 572 | 0.0282 
45 ” 0.114 648 | 0.0281 
50 es 0.127 726 | 0.0280 
5d “ 0.135 767 =| 0.0272 
60 a 0.147 820 | 0.0270 
65 ns 0.155 | 880 | 0.0265 








In this machine, with a frequency of 
fifty cycles per second, the dielectric loss 
was found to be 290 watts with an in- 
pressed voltage of 12,000; 726 watts with 
an impressed voltage of 15,500, and 1,145 
watts with an impressed voltage of 19,200. 
The insulation resistance of this machine 
was found to be twenty-one megohms, 80 
that the ohmic resistance loss at 15,500 
volts would be about twelve watts, which 
does not materially affect the results of 
the tests. 
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RECTIFIERS.' 


BY CHARLES F. BURGESS. 


To correct or redress an alternating 
current so that it may serve certain pur- 
poses, such as charging storage batteries, 
is the function of the so-called alternating- 
current rectifier. The perfection of these 
devices has occupied the attention of vari- 
ous engineers and scientists during re- 
cent years, and the progress made has been 
such as to bring the subject to a state 
of practical importance to the central 
station operators. 

A rectified current, properly speaking, 
is that derived from an alternating source 
of pressure in which both halves of the 
complete alternating cycle are utilized. 
The ideal rectified curve would be pro- 
duced by inverting the lower half of the 
alternating curve, the resultant being a 
curve of unidirectional, pulsating nature. 
The term, however, is sometimes impr per- 
ly applied to the interrupted pulsating 
current produced by suppressing one-half 
of each cycle, but the newest and most 
improved rectifiers utilize the complete 
cycle. 

Rectifiers may be divided into three gen- 
eral types: 

Mechanical. 

Vapor. 

Klectrolytie. 

Omitting the rotary converter which is 
essentially a direct-current dynamo driven 
by an alternating-current motor, and is 
not a rectifier in the commonly accepted 
meaning of the term, the mechanical recti- 
fiers include the synchronously driven ro- 
tating reversing switch, and the vibrating 
reverser in which the contact maker is 
maintained in synchronous vibration by 
energy derived from the alternating cir- 
cuit. The destructive sparking which it 
is almost impossible to suppress, and the 
tendency of the storage battery or other 
translating device to discharge when its 
pressure is greater than the instantane- 
ous values of the pulsating rectified press- 
ure, have prevented these devices from 
being extensively adopted in spite of their 
low cost as compared with the rotary con- 
verter. A vibrating rectifier was adver- 
tised not long ago by an English manu- 
facturer, but the inertia of the moving 
part, together with the objections referred 
to, undoubtedly will prevent this from 
being of value except for the smallest ca- 
pacities. 

Certain materials have been discovered 
which have a low resistance when the 


1A paper read before the twelfth annual convention of 
the Northwestern Electrical Association, Milwaukee, 
Wis., January 20, 21 and 22. 





ELECTRICAL REVIEW 


current flows in one direction and an ex- 
tremely high value when the direction 
of the current flow is reversed. Conduc- 
tors possessing this property have been 
designated “asymmetric” conductors. It 
is this property that the vapor and elec- 
trolytic types of rectifiers utilize. 

The electric arc playing between car- 
bon terminals has for a long time been 
known to possess the property of asym- 
metry, but not in sufficient degree to war- 
rant its practical application. In the 
discovery of the so-called “Edison effect” 
some twenty years ago it was shown that 
a rectified current could be obtained from 
an alternating current by means of an 
extra electrode inserted in an incandes- 
cent lamp. Various other vapors have been 
found to possess this property, the most 
pronounced results being those recently 
pointed out by Mr. Cooper Hewitt in 
his remarkable work on the conductivity 
of mercury vapor. In this Mr. Cooper 
Hewitt has demonstrated the possibility 
of utilizing the mercury vapor conductor 
in the construction of a rectifier or con- 
verter having an efficiency of ninety-eight 
per cent and above. His apparatus is re- 
markable in its large amount of energy 
converted per unit of weight and volume 
and also for the high efficiency, which can 
scarcely be approached by any other form 
of electrical converting apparatus. At 
present these converters are apparently in 
the development and experimental stage, 
but hold out great promise as a success- 
ful rectifier for various classes of service. 

Though for the past twenty years it 
has occupied a prominent place in scien- 
tific and technical literature, the third 
class. or the electrolytic rectifier has only 
recently been placed upon the market in 
this country. This form of rectifier is 
sometimes designated as an electrolytic 
valve, and, as such, has an analogy in the 
hydraulic check-valve which automatically 
allows water to flow freely through a pipe 
in one direction, but prevents its passage 
in the opposite direction. The discovery 
upon which the electrolytic rectifier of to- 
day is based was made a half century ago 
when it was found that aluminum in cer- 
tain solutions possesses the property of 
opposing in a high degree the passage of 
the current from it to an electrolyte, and 
of freely allowing its passage in the oppo- 
site direction. 

It will be evident that the efficiency of 
such an electric valve must depend upon 
the rapidity with which it acts, upon the 
completeness with which it stops the flow 
of current in the one direction, and upon 
the high conductivity which it allows for 
the passage in the reverse direction. With 
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the commercial frequencies now employed 
of from twenty-five to over 100 per second 
it is evident that this valve must act 
with great rapidity. Without going into 
details as to this factor, or the method of 
determining it, I may state that an in- 
vestigation of this question in our labora- 
tory has shown that an aluminum plate 
immersed in a sodium nitrate electrolyte 
required about 0.1100 of a second for 
“closing the electrical valve” at each re- 
versal of pressure. 

There are many solutions which in con- 
tact with aluminum allow this electrolytic 
valve action to become manifest. Some 
solutions are naturally more efficient than 
are others, and it is to the study of the 
relative behavior of different materials 
that most attention has been given during 
the past few years. 

Among these advantages which have 
made the electrolytic rectifier an attractive 
problem for study and investigation are 
the following: in possessing no moving 
parts it is a close approximation to the 
static alternating-current transformer, re- 
quiring little or no attention during op- 
eration. The materials of which it is 
constructed are cheap and the total cost 
should be lower than that of the ordinary 
transformer for equivalent outputs. The 
electrolytic rectifier has a high power-fac- 
tor. It requires little or no abnormal 
rush of starting current. It has in its 
present condition an efficiency in the 
neighborhood of fifty per cent, and what 
makes it especially desirable for a certain 
class of work is that it can be made in 
small sizes at such a cost as will permit 
its general use where small storage bat- 
teries are to be charged from alternating- 
current circuits. Where direct-current cir- 
cuits are available and two or three or 
more storage cells are to be charged from 
them, the common, though wasteful meth- 
od, is to connect the batteries in series 
with a suitable resistance. With the elec- 
trolytic rectifier, advantage may be made 
of pressure transformation rather than 
rheostatic control, thus effecting a large 
saving in the power consumption. 

The electrolytic rectifier has certain 
limitations, one of which is that for a 
single cell a pressure much greater than 
fifty or sixty volts can not be maintained 
at a high efficiency; and where higher 
pressures are necessary two or more cells 
must be operated in series. 

Tests which have been made in our 
laboratories on the efficiency of a large 
number of electrolytic rectifiers of various 
types have shown that the best of them 
operate, under practical working condi- 
tions, at an efficiency between fifty and 
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sixty per cent. Tests on various sizes of a 
certain type of rectifier have shown that 
this efficiency is practically constant, re- 
gardless of size, and in this respect the 
rectifier differs materially from most types 
of electrical apparatus, where the efficiency 
usually increases in value as the size of 
the outfit is increased. While the effi- 
ciency of the rectifier is such as to enable 
it to compete very satisfactorily with a 
motor-dynamo or similar form of charg- 
ing device when small outputs are re- 
quired, for larger equipments of, say, five 
to ten kilowatts, the advantage of effi- 
ciency is in favor of the latter device. 

The electrolytic rectifier will not oper- 
ate indefinitely without attention, for there 
is a tendency to electrolytic decomposi- 
tion, for the liquid to evaporate, and 
for the electrodes themselves to undergo 
a certain corrosion which requires their 
replacement after certain intervals. With 
certain forms of cells, however, this cor- 
rosion and the amount of attention made 
necessary may be rendered so small as 
to offer little ground for practical ob- 
jection. In some extensive tests on a 
form of rectifier devised in our laboratory 
we have found that the total cost of 
maintaining the apparatus in working con- 
dition may be covered by a small fraction 
of a cent per kilowatt-hour, and the 
amount of attention is limited to a few 
minutes once in each ten hours of con- 
tinual operation. 

In measuring the efficiency and investi- 
gating the properties of this new type of 
apparatus . certain peculiarities become 
manifest. On attempting to measure the 
output of these rectifiers by the use of 
direct-current ammeters and voltmeters, 
and multiplying the readings thus pro- 
duced to give the watts, a value consider- 
ably at variance with the true value may 
be obtained on account of the failure of 
the ordinary type of instruments to prop- 
erly record the current having this pecu- 
liar pulsating nature. The wattmeter, how- 
ever, will give more nearly correct indi- 
cations, and the efficiency should be prop- 
erly determined by wattmeter readings 
on each side of the rectifier outfit. It 
might at first sight seem rather startling 
after measuring the rectified pressure by 
means of a direct-current voltmeter and 
obtaining a reading of, say, twenty-five 
volts, to find that when connecting a 
twenty-eight or thirty-volt storage battery 
to the terminals a charging current will 
flow. This, of course, is due to the fact 
that the voltmeter indicates only average 
values of current, while at certain por- 
tions of the current wave the pressure con- 
siderably exceeds this value. It is while 
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the pressure is at the maximum that the 
storage battery in the above instance will 
be charged. 

Electrolytic rectifiers may properly be 
subdivided into two classes, one in which 
an aqueous solution is employed and an- 
other in which use is made of the non- 
aqueous or fused electrolyte. It has been 
found that certain soluble phosphates, bo- 
rates, tartrates, sulphates and various 
other materials when placed in water to 
a suitable density will cause aluminum to 
develop the valve action. It has also 
been found that in most of these solutions 
if the temperature be allowed to rise be- 
yond thirty or forty degrees centigrade 
a marked decrease in efficiency results, and 
it is, therefore, necessary in cells of any 
considerable size to use a cooling device 
in which the cell is kept at a low tempera- 
ture either by flowing water or circulating 
air. 

Mr. Carl Hambuechen, of the Univer- 
sity of Wisconsin, has discovered that 
aluminum acts most efficiently as an asym- 
metric conductor when placed in molten 
sodium nitrate, or certain other similar 
salts. Upon this discovery is based the 
second class of electrolytic conductors, or 
those which employ the fused electrolyte. 
An average efficiency of from ten to thirty 
per cent higher than that of the aqueous 
type may be maintained with the fused 
salt on account of the more efficient valve 
action of the aluminum and the lower 
resistance of the electrolyte. It has a 
further advantage in that the develop- 
ment of heat is utilized, inasmuch as it 
tends to keep the material in a condition 
of fusion and at a high degree of con- 
ductivity, while with the aqueous type, 
the elevation of temperature beyond thirty 
or forty degrees centigrade causes such 
a rapid decrease in efficiency that artificial 
means are necessary for dissipating the 
heat. 

With the fused salt the temperature of 
operation is limited to the degree of heat 
at which evaporation and decomposition 
of the electrolyte begin, and this point 
being over 350 degrees centigrade allows 
a fairly high rate of radiation by simply 
exposing the cell to the air. This fact, 
together with the high conductivity of the 
fused salt, enables a large output per 
unit of weight and volume of the cell to 
be attained. 

The essential parts of this rectifier con- 
sist in a specially wound transformer or 
autotransformer which allows connection 
to a 110-volt or other convenient source 
of alternating supply. This transformer 
has various terminals by means of which 
the ratio of transformation and consequent- 
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ly the pressure of the rectified current 
may be regulated, thus avoiding rheostat 
control. Connections are made also from 
the windings of the transformer to two 
aluminum electrodes and an iron elec. 
trode. ‘The electrodes are contained in an 
aluminum case surrounded by an asbestos 
cover, passing through and being held in 
place by a stone top. 

When the rectifier is not in use, the 
electrolyte is perfectly solid and non-con- 
ductive, but by passing a low voltage and 
high volume alternating current length- 
wise through the iron electrodes for four 
or five minutes the cell is brought into 
working condition, after which the heat- 
ing current is switched off and the cell is 
maintained at the desired working condi- 
tion by the natural heat losses when oper- 
ating within twenty-five per cent of the 
normal load. 

With aluminum electrodes two inches 
by one inch by one-eighth inch the nor- 
mal load is ten amperes, at a rectified 
pressure of twenty-five to thirty volts. The 
current may be several hundred per cent 
higher than this value for a short time 
without detriment, and a fifty per cent 
overload causes excessive heating and va- 
porization of the salt only after several 
hours run. The total weight of an output 
of this capacity is about thirty pounds, 
most of which is in the transformer. 

All the attention which the device re- 
quires is the addition, once in each day of 
operation, of a small amount of salt in 
the form of sticks which are introduced 
through an opening in a stone cover. This 
salt is added for the purpose of supplying 
electrolyte losses by vaporization and neu- 
tralizing the tendency of the electrolyte 
to become alkaline by the decomposition 
effect of the current. 

By thus maintaining the salt in work- 
ing condition, aluminum electrodes have 
been operated for over 800 hours without 
excessive corrosion and the iron electrodes 
last a considerably longer time. Ksti- 
mates of the cost of the additional salt 
and the renewal of electrodes place the 
figure at below three-tenths of a cent per 
kilowatt-hour. 

The electrolytic rectifier in its present 
stage of development is an apparatus of 
interest and value to the central station 
manager as well as to the large number of 
customers who desire to obtain from exist- 
ing alternating-current systems current 
for their electric automobiles or for storage 
batteries used for other purposes. 

If it comes into extensive use some 
interesting problems will be presented to 
the central station manager. The cus 
tomer who connects his rectifier to the 
regular lighting circuits pays a high price 
for his power. It is doubtful whether even 
at this rate such a load is a desirable 
one from the station standpoint on ac- 
count of its intermittent nature and its 
interference with the regular lighting 
service. The management, however, 


could well afford to encourage the use 
of the rectifiers in the daytime to the 
extent of giving reduced rates for that 
portion of the day when the tax on the 
lighting circuits is at the minimum. 
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High-Tenston Hydroelectric Plants in 


Italy and Switzerland are utilized 

to great advantage at the present 
time for supplying electric light, heat and 
power in neighboring towns, villages and 
hamlets. The accompanying illustrations, 
Figs. 1 and 2, show the exterior and in- 
terior of the hydroelectric plant of the 
power transmission at Sinaia (in Rou- 
mania). This power-house contains three 
turbines directly connected to three poly- 
phase alternating-current generators of 
the revolving field type with stationary 
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By Frank C. Perkins. 


and the form of the regulator seen in 
Fig. 1 is operated by belt transmission 
from the turbine shaft. The power is 
largely used for working the naphtha 
springs at Campina and Bustinari. 

The polyphase power transmission plant 
shown in Fig. 3 is among the most im- 
portant of those taking advantage of the 
numerous waterfalls of Switzerland. When 
the remarkable development of the vari- 
ous industries in the valleys of the moun- 
tainous regions of that country is con- 
sidered, the advantages of such a dis- 
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Roumania and Switzerland. 


tablished, when it was again found pos- 
sible to struggle with more or less success 
against the extensive production of the 
large box factories of this part of Switzer- 
land. 

The excellent water power of the river 
Orbe was utilized in this power transmis- 
sion plant. This river has its source in 
the lake Joux. it flows underground for 
a considerable distance, finally rising to 
the surface through a wall of rocks and 
then traverses a narrow vallev joining the 
lake Neuchatel. The lake Joux having a 


























Fie. 1.—INTERIOR ELECTRICITY WORKS AT SINAIA, ROUMANIA—THREE-PHASE DYNAMOS. 


armatures, constructed at Frankfort-on- 
the-Main, Germany, by the Elektricitits- 
Actien-Gesellschaft, formerly W. Lah- 
meyer & Company. These machines have 
a capacity of 1,050 kilowatts and are 
equipped with exciters mounted on the 
same shaft as the turbines and alternators 
outside of the main generator bearings 
The power-house, it will be noted, is 
of particularly attractive appearance, and 
the transmission line is operated at a 
potential of 11,000 volts, the distance of 
the distribution conductors from the 
hydraulic station being forty-five kilo- 
metres. It will be noted an additional 
flywheel is provided with these units be- 
tween the turbines and the alternators, 


tribution and transmission of power will 
be readily understood. The two Swiss vil- 
lages, Storoix and L’Auberson, are situ- 
ated in the valley of the Tura, 1,000 metres 
above the sea level, and are known 
throughout the world by the high-grade 
music boxes, the manufacture of which 
is of purely domestic character. 

The high price of coal in that region, 
and hence the high price of power, has a 
tendency to drive out the small manufac- 
turer and concentrate the work into a few 
plants which can produce the articles in 
question in very large quantities and at 
much less cost. Many families had found 
this competition extremely difficult to meet 
until this electrical power plant was es- 


large capacity, and the river Orbe of short 
length, and other important points, make 
this location the very best for the estab- 
lishment of an hydraulic power plant. 
The state of Vaud authorized the So- 
ciete Anonyme de |’Usine Electrique des 
Clees in Yverdon to install the power 
transmission plant at the river Orbe, for 
supplying light and motive power to the 
large and small factories in the villages of 
this vicinity. Since this plant was started 
all of the steam engines, gas engines and 
other forms of power have disappeared 
entirely, leaving the electric motor as the 
exclusive means of supplying power for 
the industries of this section. The trans- 
mission line furnishes power and light to 
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Yverdon, Baulmes and St. 
Croix. 
The large factories of Jura-Simplon at 


Yverdon utilize electric power entirely and 


Grandson, 
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discharge of four cubic metres per second, 
which corresponds to 2,400 horse-power or 
an effective output at the turbine shafts 
of 1,800 horse-power. 


The turbine and 








Fic. 2.—ExTerIor oF ExLectricity Works, SINATA, ROUMANIA. 


a large factory of cement and lime has 
heen established at Baulmes requiring 
about 200 horse-power. One of the most 
interesting, as well as one of the most 
important, features of this power trans- 
mission distribution is the fact of the in- 
troduction of the electric motor into the 
shops of the small factories as well as even 
into domestic service. The plant was in- 
stalled by the Maschinenfabrik Oerlikon, 
of Oerlikon, near Zurich, Switzerland. 

The dam was constructed at the Orbe, 
on the south side of the village of Bal- 
laigues. It was built of brick entirely, 
and was constructed with a specially de- 
vised gate which would allow the quanti- 
ties of fish abounding in the lake to pass 
up and down the stream at will. 

The water of the reservoir is 619.5 
metres above the sea level and flows down 
to the power-house, partly through a tun- 
nel and partly through a covered channel 
with a semi-circular roof which leads to 
the power-house (Fig. 3). The length of 
the channel is 3,600 metres, and it is 
supplied with ten manholes for the pur- 
pose of cleaning and repairing the same. 
Connecting the channel with the turbines 
is a penstock having a diameter of 1.2 
metres, formed of steel plates. The power- 
house is located on an altitude of 571 
metres, leaving a total fall of 48.5 metres, 
and after deducting the friction losses an 
effective head of forty-five metres. 

The plant was designed for a water 


generator room noted 
in drawing above men- 
tioned and in the ac- 
companying _ illustra- 
tion, Fig. 4, is twenty- 
six metres long, ten 
metres wide and six 
metres high. It is 
equipped with six sets i 
of turbines and gener- 
ators directly coupled, 
each having an output 
of 300 horse-power 4 
The generator and dy- 
namo room is equipped 

with a five-ton crane 

which lifts the various 7 
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iron laminated rings, having forty-two 
slots or grooves in which are placed 
twenty-one spools or coils. Each of these 
armature coils is well insulated from the 
core and fastened securely in place. It 
consists of thirty-four turns of copper 
conductor. The field coil is stationary and 
consists of 480 turns of copper 5.5 milli- 
metres in diameter. The rotating part 
of these generators or inductors consists 
of a cast-steel cylinder on the circumfer- 
ence of which is fastened two laminated 
iron rings made up of seven sections. 
The main conductors from the various 
generators pass to the switchboards 
through an underground conduit or sub- 
way. These switchboards consist of sey- 
eral panels each, for generators, exciters 
and distribution. The necessary trans- 
formers for the measuring instrument are 
located back of the switchboards. One of 
the panels controls the current for the 
lighting of the village of Les Clees, and 
another for the lighting of the central 
station and operating a six-horse-power 
motor for the repair shop; while another 
panel, equipped with ammeter, voltmeter 
and the necessary switches, controls the 
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heavy pieces of appa- 
ratus requiring replac- 2 ae 
ing or repairs. The 
switchboards occupy a 
separate room adjoin- 
ing the generator and 
turbine room. a 

The generators are 
directly coupled to the 3 
turbines and are three- : 
phase alternating-cur- 3 
rent machines of the 
Oerlikon inductor type 
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with star connection. The alternat- 
ing current generated has a_ poten- 


tial of 5,200 volts and a frequency of fifty 
periods per second. The armature con- 
sists of a cast-steel frame with wrought- 
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ES CLEES YVERDON POWER PLANT. 


current on a special line to the Zement- 
fabrik in Baulmes. 

The transmission lines cover a total dis- 
tance of sixty-eight kilometres, while the 
_total length of copper used is 385.5 kilo- 
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metres. The line between Les Clees and 
Champs des Bois consists of eight conduc- 
tors, while that between Yverdon and 
Grandson employs four conductors, each 
having a diameter of four millimetres, and 
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varying in size from one-tenth horse-power 
to 130 horse-power, the total power trans- 
mitted for this class of work being 612 
horse-power; while the Werkstatten der 
Jura-Simplonbahn utilizes 120 horse- 
power, and the Zementfabrik in Baulmes 
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F1G, 4.—INTERIOR VIEW OF GENERATOR AND TURBINE Room, LES CLEES YVERDON POWER PLANT. 


seven Wires are necessary in the line from 
Champs des Bois to Yverdon, seven-milli- 


metre conductors being used in this case. 
The high-tension lines Letween Les 
Clees and Champs des Bois consist of 
seven conductors and between Champs des 
Bois ind Baulmes the same number, while 
from Baulmes to St. Croix-D’Auberson 
four are employed, three of which have a 
diameter of five millimetres each and the 
fourth conductor of four millimetres in 
diameter. The total weight of these con- 


ductors is 94,116 kilogrammes, and more 
than 1,478 poles are used, together with 
8,232 procelain insulators which were 
tested to a very high potential before being 
passed. 

The low-tension distribution is 48.5 
kilometres long and employs a total length 
of conductor of 204.1 kilometres. The 
total weight of the secondary wires is 
17.036 kilogrammes and a total of 966 
poles are employed with 8,764 porcelain 
insulators. 

There are about forty transformer sta- 
tions on this power transmission line, of 
which ten are located about Yverdon and 
vary in capacity up to 230 kilowatts, and 
three substations at Grandson, and four 
at St. Croix, the remainder being located 
at the various villages along the transmis- 
sion lines. These substations are sup- 
plied with more than fifty step-down trans- 
formers with a total capacity of 1,038 
kilowatts. 

The secondary lighting distribution sup- 
plies current to 8,473 incandescent lamps, 
of ten and sixteen candle-power each ; also 
seventy-four are Jamps at Yverdon; the 
total candle-power output being 1,119,150 
candle-power. 

The motor load consists of 109 motors, 
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The cost of current for electric light- 
ing may be of interest as well as the 
charge for power at this Swiss transmis- 
sion plant. For the use of a ten-candle- 
power, sixteen-candle-power, or twenty- 
five-candle-power incandescent lamp for 
400 hours during the year, the charge is 
nine, fourteen and nineteen francs, re- 
spectively; and the charge for the same 
power lamp for 800 hours is twelve, nine- 
teen and twenty-four francs per year; 
while if used more than 800 hours the 
rate is fifteen, twenty-three and thirty 
francs each, of ten, sixteen and twenty- 
five candle-power lamps. 

For electric power the rates vary ac- 
cording to the size of the motors, from 
twenty-four frances per horse-power for a 
one-half horse-power motor to fifteen 
franes per horse-power for a thirty-horse- 
power motor. When small sizes alone are 
used the hourly rate for these motors is 
ten centimes per horse-power-hour for a 
one-half horse-power motor, and nine, 
eight and seven and one-half centimes per 
horse-power-hour for motors of two, five 
and six horse-power, respectively. 

The Les Clees-Yverdon power transmis- 
sion plant is in operation continuously 
day and night without stopping except 
for one hour, from 12 to 1 P. M., daily, 


Fic. 5.—Curves SHowrne LoAD VARIATION, LES CLEES YVERDON PLANT. 


requires 200 horse-power from this power 
plant. 

Fig. 5 shows the curves of load for 
each. month at the Les Clees Yverdon 
power plant. 


and from 9 A. M. to 2 Pp. M. on Sundays. 
The entire equipment of this installation 
was placed in operation under the direc- 
tion of the Ateliers de Construction 
Oerlikon. 
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BY WILLIAM ROLLINS. 


NOTE CLXXIXD—A HINGED FARADAY RING 
FOR EXCITING VACUUM TUBES FOR 
USE IN THERAPEUTICS. 


In this transformer the Faraday ring 
instead of being solid has a hinge to allow 
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in Fig. 2. The transformer is also well 
suited for exciting the primary of a Tesla 
coil for use in therapeutics, because hav- 
ing no break in the primary circuit this 
source of irregular trains of ether waves 
is obviated. The absence of a break is 
also an advantage to the physician, because 
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by the cathode stream particles the tube 
furnishes a diffused source of X-light or 
derma rays according to the degree of the 
vacuum, the condition of the terminals 
and the intensity of the surges. The 
tube is contained in a non-radiable cage to 
protect the physician from injury. The 
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the primary or secondary coils to be in- 
serted or removed. The secondary coil 
is constructed on the plan described and 
illustrated in notes exii, exxxvii and later 
papers, which should be consulted for de- 
tails. The sections are interchangeable, as 
they are free from each other and from 
the tube separating them from the core. 
The same construction is also applied to 
the primary, allowing the amount of wire 
in use to be varied to suit the conditions. 
If a section is injured the core can be 
opened at one end by removing a bolt, and 
turning back the bar, to the position shown 
by the dotted line, when either the pri- 
mary or secondary can be removed, the 
injured section being replaced by another. 
The transformer is provided with the same 
arrangements of spark-gaps in the tube 
circuit as have already been fully de- 
scribed and illustrated in open-circuit 
transformers in earlier notes. These ar- 
rangements are not shown in Fig. 1, as 
they would complicate the drawing which 
is intended to be somewhat diagrammatic. 

This closed-circuit transformer was es- 
pecially designed for use in exciting 
vacuum tubes to produce the derma rays 
already mentioned for treating diseases of 
surfaces. In these tubes the source of 
light is at or near the tube wall, as shown 
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Note 179p—F ic. i1.—HtNnceD FarAvay RING. 


a break is the most annoying feature of 
an inductorium, especially if the energy 
in the exciting current is considerable, 
as it should be in treating diseases of the 
skin in hospital practice where it is im- 























Nore 179p—Fic. 2—Vacuum TUBE FOR 
TREATING DISEASES OF SURFACES. 


portant to reduce the time of treatment, 
that more patients may be helped. 

The tube has a convex cathode to spread 
the cathode stream instead of bringing 
it to a focus as in ordinary tubes, in which 
a concave cathode is always used. As the 
ether waves arise from each point struck 


case is provided with a handle to allow 
the tube to be brought into correct rela- 
tions with the patient and to be moved 
over the diseased area. As the source of 
the rays is almost in contact with the sur- 
face being treated, the strength of the 
energy striking the surface is several hun- 
dred times as great as when focus tubes 
are used with the source of energy at an 
internal target placed ten to twenty centi- 
metres from the diseased tissue. his is 
an advantage, especially in hospital work, 
as it enables more patients to be treated 
with the same apparatus. For details of 
the theory on which these tubes were con- 
structed refer to earlier notes. 

Seal saben 

British Engineering Standards 
Committee. 

An electrical conference of the British 
Engineering Standards Committee was 
held January 26 and 27, at the Institv- 
tion of Civil Engineers. The proceedings 
were private, but it is reported that the 
conference was convened by the subcom- 
mittee on generators, motors and trans- 
formers, it being called to consider the 
opinions which had been expressed Te 
garding the recommended standard fre- 
quencies. Proposals for standardizing 
motor carcasses and speeds were consid- 
ered at some length. 
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INDUSTRIAL ELECTROCHEMISTRY AND 
ELECTROMETALLURGY—XII1. 
(Concluded.) 


NOTES ON PROGRESS IN EUROPE AND 
AMERICA. 





BY JOHN B. C. KERSHAW. 


Copper Refining. 

In a note published in the ELEcTRICAL 
Review on January 23, 1904, the most 
recent information relating to the posi- 
tion of the electrolytic copper refining in- 
dustry was given, and reference was made 
to a paper by Hofman read recently before 
the American Institute of Mining Engi- 
neers. In this paper Hofman gave a very 
full description of the two electrolytic re- 
fineries situated in the Butte district of 
Montana; namely, at Great Falls and 
Anaconda. The number of vats now in 
operation at these refineries is stated to 
be 312 and 1,400 respectively; and the 
power utilized is given as 9,000 amperes 
at 200 volts, on three 120-vat circuits at 
Great Falls, and 4,000 amperes at sixty 
volts on seven circuits, each of 200 vats, 
at Anaconda. If these figures are cor- 
rect, each pair of electrodes requires an 
electromotive force of 0.30 volt at Ana- 
conda, and apparently twice this electro- 
motive force at Great Falls—and the lat- 
ter refinery would seem to have adopted 
the less efficient system of distribution. 

At Great Falls the anode mud is filtered, 
and the cake obtained on the filter presses 
is steam-dried and sold. At Anaconda, a 
recovery plant was worked until recently, 
but the anode mud is now treated as at 
Great Falls, and the dried cake is sold. 

An abstract of the very important paper 
by Brancroft on “Electrolytic Copper Re- 
fining,” read at the fourth meeting of 
the \merican Electrochemical Society, has 
already appeared in the ELgctrricaL Re- 
VIEW (see issue of September 26, 1903). 
The best results were obtained with a cur- 
rent density of 3.5 amperes per square 
decimetre and a temperature of seventy 
degrees centigrade, and in order to render 
this temperature practicable on an indus- 
trial scale, Bancroft recommended the use 
of covered, in the place of open, vats. 

In the discussion which followed the 
reading of this paper several practical cop- 
per refiners objected to the extra labor 
and expense which this modification of 
the usual system would entail, and it was 
considered that Bancroft’s results were 
only of laboratory value and importance. 

In the writer’s opinion, copper refiners 
would be well advised to try Brancroft’s 
system of working with covered vats and 
a higher temperature on one circuit of 100 
or more vats, and to compare the results 
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obtained with those from a similar cir- 
cuit of open vats. That the trouble and 
expense involved in preparing covers are 
much exaggerated, he is convinced, from 
his own experience in another industry. 

In the chlorate industry covered vats 
are absolutely essential in the refining 
house; yet each wooden cover does not 
cost more than fifty cents to construct; 
will last twelve months, and is so light 
that one man can easily lift it on or off 
the vat in half a minute. Similar covers 
would be ample in the copper refining in- 
dustry. 

Zine, 

In the note upon zine published in this 
series in the Etecrricat Review of De- 
cember 26, 1903, the writer referred to 
the Swinburne & Ashcroft, Salgues, and 
Strzoda processes for extracting zinc from 
its ores, and some details relating to the 
present position of these processes as re- 
gards industrial development were given. 
It might be inferred from that note that 
no electrolytic zinc extraction process had 
emerged from its experimental stage and 
was working upon an industrial scale; and 
it will therefore be wise to give in this 
note some details of the Hoepfner zinc 
process which has been operated at the 
Erste (Esterreichische Soda Fabrik at 
Hruschau, in Austria, and at the Win- 
nington works of Messrs. Brunner Mond 
& Company, in England, for some years, 
with considerable success. The Hoepfner 
process is designed for utilization of the 
waste calcium chloride liquors from the 
ammonia soda works, a solution of zinc 
chloride being obtained from this liquor 
after a series of chemical reactions, in 
which the roasted and crushed zinc ore is 
employed as raw material. This solution 
of zine chloride is electrolyzed in a dia- 
phragm type of cell, with carbon anodes 
and zine cathodes. The zinc obtained is 
exceptionally pure (testing 99.95 per cent 
Zn.), and it is reported that the greater 
part of the output of the Winnington 
plant is sold for the manufacture of cart- 
ridge cases, for which purpose it is alloyed 
with copper. 

The Hoepfner zinc-extraction process 
was worked out at Furfurth, in Germany, 
in the years 1895 and 1897; and since the 
latter year it has been operated at Win- 
nington, in England, and at Hruschau, in 
Austria. 

Up to April 30, 1901, 1,660 tons of zine 
and 5,000 tons of bleach are stated to have 
been produced by the plant installed at 
Winnington, and extensions have since 
been carried out which increase its capacity 
to three tons zinc and nine tons bleach 
per day. The plant is of exceptional in- 
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terest, since Mond gas and large gas en- 
gines generate the electrical energy re- 
quired for the process, and 1,200 horse- 
power are now reported to be utilized in 
this branch of manufacture. No details of 
the plant installed at Hruschau, in 
Austria, for working this process are avail- 
able for publication. 

Another new zinc-extraction process, 
depending upon the use of the electric 
furnace, is reported to be receiving trial 
at the works on the Trollhattan Elek- 
triska Aktiebolag, at Oran, in Sweden. 

The process is that of De Laval, and 
the lead-zine sulphide ores found in the 
neighborhood of the factory are to be em- 
ployed as raw material. 

This works formerly produced calcium 
carbide, and the slump in that industry 
has caused this transfer of the power 
available to another manufacture. No de- 
tails of the De Laval zinc-extraction proc- 
ess have yet come into the writer’s hands. 

Electricity as a Drying Agent. 

In a note published in the ELectricaL 
Review of January 2, 1904, the writer 
referred to the Carmichael method and 
process for drying peat, this process hav- 
ing been the subject of a demonstration 
at Charlton, in Kent, recently, before a 
gathering of London journalists. The 
Carmichael process is based upon the use 
of the electric current for removing por- 
tion of the surplus water of the peat; but 
at the demonstration referred to the 
nature of the action of the electric current 
(whether electrolytic, thermal or merely 
mechanical) was not clearly explained. 
The writer based some unfavorable criti- 
cism of the Carmichael process upon the 
assumption that the action of the current 
was entirely electrolytic, and that the 
water was removed by decomposition into 
oxygen and hydrogen. A recently pub- 
lished report of a demonstration given 
by Count Schwerin, at the Berlin chem- 
ical congress in June, 1903, proves -that 
both electrolysis and endosmose occur, and 
that the removal of the water is chiefly 
due to the latter effect—. e., to a mechan- 
ical separation of the water molecules from 
the body of the peat. Count Schwerin 
showed experimentally that when peat 
sludge is placed in a wire net fine enough 
to retain the peat fibres, no water passes 
through, but if a sheet of metal be laid 
upon the top of the sludge, and the sheet 
of metal above and the net below it be 
made, respectively, the positive and nega- 
tive poles of an electric circuit, endosmose 
occurs, and the water runs off through 
the net, owing to a slight movement of 
the particles of peat toward the positive 
pole, t. e., toward the metal plate. The 
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same effect is observed with mixtures con- 
taining water which can not be filtered, 
such as alizarine paste. Professors Lunge, 
Bredig, Coehn and Le Blanc joined in the 
discussion upon Count Schwerin’s dem- 
onstration, and it came out in the course 
of this discussion that the peat, after sub- 
jection to the electrical endosmose, still 
retained between sixty-five and seventy 
per cent water. 

It would have saved some trouble if Mr. 
Carmichael or his representative had re- 
ferred to Count Schwerin’s paper and ex- 
perimental results when giving the dem- 
onstration of the process at Charlton in 
Kent, for it would seem from the pub- 
lished reports that the two processes are 
identical in principle and character. In 
Mr. Carmichael’s process some chemicals 
are first mixed with the peat sludge, but 
this will hardly alter the chief effect of the 
current action, though possibly it may pro- 
mote electrolysis at the expense of the en- 
dosmotic action. The fact, however, that 
only a very small percentage of the total 
water present can be removed economic- 
ally in this way is unfortunate. The 
process, therefore, though of considerable 
scientific interest, can not be held to have 
solved the peat-fuel problem, and, in face 
of Count Schwerin’s facts, it is more than 
doubtful whether electrical endosmose 
can be applied with financial success to 
the separation of water on a large scale 
from any industrial product. 

Further Notes on the Hlectrolytic Alkali and 

Bleach Industry. 

Buchner in a recently published article 
upon the utilization of electrochemical 
methods in the organic chemical industry, 
has stated that the Baden Ainlin and 
Soda Fabrik have erected at Ludwigshafen 
a 3,500-horse-power plant for the decom- 
position of sodium chloride. The process 
and cell used are that of the Griesheim 
Elektron Company, and the products of 
the plant are utilized chiefly in the works. 
According to the same authority, Ger- 
many now produces 50,000 tons of elec- 
trolytic bleach per annum, and exports 
this product both to England and to the 
United States. The exports to both coun- 
tries are however declining, and in 1902 
the figures are reported to have been 
8,000 and 14,000 tons, respectively. 

The Bitterfeld El. Chemische Company 
and the Rheinfelden El. Chem. Company 
which have hitherto been independent or- 
ganizations, though working the same 
process, have decided to amalgamate, and 
the capital of the Bitterfeld company, 
which is the older firm, is to be increased 
for the purpose of buying up the shares 
of the other. 
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Vogel has recently published informa- 
tion which is of some interest, relating 
to the position of the electrolytic alkali 
industry in Russia. He states that the 
first electrolytic alkali works in that coun- 
try was started at Zombkowice in 1896, 
with 1,200 horse-power, and that the Elek- 
tron Griesheim process was utilized. In 
1899 a second works was built and started 
at Slaviansk. This works used the Bit- 
terfeld process and the two works are be- 
lieved to be still operating with success. 
A third works projected and erected in 
connection with a new water power centre 
in Finland proved a failure, possibly be- 
cause the excessive cold caused difficulty 
in the bleach manufacture. 

With regard to France, Hulin states 
that only two companies are producing 
caustic soda and bleach regularly by the 
electrolytic process; namely, the Societe 
Industrielle des Produits Chimiques, by 
the Elektron process, with 2,000 horse- 
power at La Motte; and the Societe Volta 
at Moutiers, where the Outheni-Chalandre 
diaphragm process is worked. The pros- 
pects for the industry in France, accord- 
ing to this authority, are not very bright, 
and no new developments are occurring. 

In America, litigation has followed the 
call upon the preferred shareholders in the 
American Alkali Companv (sthodin proc- 
ess) for further payments upon their 
shares, and the case has been won by the 
defendants, who pleaded that misleading 
statements have been published by the 
promoters of the company. The works 
at Sault Ste. Marie will therefore remain 
closed for the present. 

According to the Chemical Trade Jour- 
nal (Manchester) of January 16, 1904, 
the development of the “Bell” mercury 
process of alkali manufacture at the Wyan- 
dotte works of the Pennsylvania Salt Com- 
pany is only proceeding slowly. This celi 
differs from the Castner cell, in the means 
adopted for causing circulation of the 
mercury cathode; the pressure of the 
chlorine in the anode compartment being 
utilized in the Bell cell for this purpose. 
The slow industrial development of the 
process is therefore probably due to diffi- 
culties caused by chlorine escapes. 


Scope of These Industrial Notes an New 
Inventions. 


In concluding the second series of these 
notes on “Industrial Electrochemistry and 
Electrometallurgy,” the writer desires once 
more to emphasize the fact that the notes 
deal alone with practical achievements, 
and that patent literature has been studi- 
ously avoided in preparing them for pub- 
lication. 

The reasons advanced in the ELEc- 
TRICAL Review of April 18, 1903, for 
limiting the scope of the notes in this 
manner still hold good. Electrochemical 
and electrometallurgical processes do not 
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differ from other processes of manufacture 
in liability to failure when transferreq 
from the laboratory to the works ; and 
until the new process has successfully 
passed this stage of its development, no 
one can be certain that it will attain a per- 
manent footing in the world of manufac. 
turing industry. More than three-fourths 
of the patented proposals for applying 
electricity to chemical and metallurgical 
processes, in fact, never reach this stage; 
and the investing public is spared the loss 
of money which would in most cases result 
from this actual trial upon an industrial 
scale of operation. 

Of the remaining fourth, not all sur- 
vive the ordeal, and emerge as useful and 
successful processes; but the writer hag 
thought it wise to chronicle the results 
of -experimental trials conducted on a 
somewhat larger scale than laboratory op- 
erations in these notes, even though in 
some cases such chronicle is one of final 
failure. 

It was a wise philosopher who first 
gave utterance to the thought that “man- 
kind can learn more from its failures 
than from its successes.” This is un- 
doubtedly true, and it is to illustrate this 
principle that the writer has drawn at- 
tention (as many may think unneces- 
sarily) to some of the failures in the 
realm of electrochemistry and_ electro- 
metallurgy in this second series of indus- 
trial notes. Failures not only serve as 
warnings. what to avoid, but also in some 
cases, when properly studied and under- 
stood, may themselves contain the seeds 
of ultimate success. 

Finally, the writer would reiterate his 
remark, that he will at all times be 
pleased to receive from those working at 
the problems of applied electrochemistry 
and electrometallurgy information relat- 
ing to their progress and details of proc- 
esses and apparatus which have received, 
or are receiving, experimental tria] upon 
an industrial scale of operation in the 
United States. 
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SOME APPLICATIONS OF THE THEORY 
OF ELECTROLYSIS TO THE SEPARA- 
TION OF METALS FROM ONE AN- 
OTHER." 


BY A. HOLLARD. 


In the present study I have co-ordi- 
nated a certain number of facts and ex- 
periments already published here and 
there in such a way as to bring them 
into line and show what philosophic bear- 
ing they have on one another. It thus 
clears the way for the presentation of an 
actual theory of electrolytic analysis that 
has not up to the present been put for- 
ward. The only principle involved hith- 
erto in electrolytic analysis for the sepa- 
ration of elements is that which is based 
on the successive separation of the metals 
by gradual increase of the potential across 
the clectrodes, each metal depositing it- 
self at a potential spoken of as the po- 
tential proper to the metal. 

Strictly speaking, this principle is 
hardly directly applicable. Indeed, it 
supposes the constant use of low poten- 
tials and consequently small intensities, 
thereby prolonging the duration of the 
experiment. In fact, the only applica- 
tious of this principle which have been 
made are the separations with very weak 
currents, of copper and silver, of silver 
and bismuth, and of mercury and bis- 
muth, that is of metals whose polariza- 
tion potentials are lower than that of 
hydrogen. 

As to metals with polarization poten- 
tials higher than that of hydrogen (zinc, 
cadmium, iron, cobalt, nickel, tin, lead), 
they cannot be separated according to this 
same principle. In fact the current, al- 
ready very weak, which precipitates one 
of the metals, separates hydrogen from 
the bath just as much, and then the frac- 
tion of the current utilized for the de- 
posit of the metal is so small, especially 
toward the end of the electrolysis, when 
the concentration of the metal ions be- 
comes very low (Nernst’s Law), that the 
deposition of the metal is never complete. 
Thus zine and nickel, which have a rela- 
tively large potential difference (0.54), 
have not been separated by us, when we 
used a slightly ammoniacal solution of 
the sulphates with a current of 0.01 am- 
pere, the zine always depositing itself 
with the nickel. We ought to work with 
a current of less than 0.01 ampere, seeing 
that a fraction only is utilized, but this 
would make the operation interminable. 

Recognizing that the foregoing princi- 
ple is entirely insufficient, we have sought 

‘4 paper read before the Faraday Society, Tuesday, 
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for other applications of the theory of 
electrolysis permitting of effectual analy- 
tical separations. The applications we 
have found will be ranged under three 
headings. 

I—Reduction of the resistance of the 
bath by suppressing the formation of gas 
at the anode. 

II—Influence of the nature of the 
cathode. 

I1I—Formation of complex salts. 
(This application has already been stud- 
ied, especially by Frendenberg.) 


I—REDUCTION OF THE RESISTANCE OF 
THE BATH BY SUPPRESSING THE FORMA- 
TION OF GAS AT THE ANODE. 


We have shown above that the metals 
whose polarization potentials are higher 
than that of hydrogen cannot be separated 
from one another by gradual increase ot 
the E. M. F. on account of the extremely 
small fraction of the current used to pre- 
cipitate the metal. We have been able, 
however, considerably to increase the cur- 
rent by diminishing the resistance of the 
bath, and that in two ways. 

(1) By suppressing the liberation of 
oxygen at the anode. 

(2) By the use of soluble anodes. 

(1) To suppress the liberation of oxy- 
gen at the anode (or at least greatly to 
diminish it), we introduce a reducing 
agent into the bath, such as sulphurous 
acid, which prevents the liberation of oxy- 
gen gas by combining with it. This sup- 
pression of gas greatly augments the con- 
ductivity of the bath; for the same po- 
tential applied to the bath the current 
which passes is much more intense and 
permits the precipitation of one of the 
metals on the cathode in a relatively short 
time. 

Tet us take a mixture of zinc and 
nickel, which cannot be separated by the 
application of the first principle: the sul- 
phates of the metals are treated with sul- 
phate of ammonia (10 gm.), sulphate of 
magnesium (5 gm.), 5 ce. of a saturated 
solution of sulphurous anhydride, finally 
an excess of 25 cc. of ammonia (sp. gr. 
0.924). This is diluted to 300 ce. and 
electrolyzed at a temperature of about 90 
degrees, with a current of 0.1 ampere. 
The electrodes we used are shown in Fig. 
1, the cathode being of platinum gauze 
and sand-blasted.? 

At the end of four hours at the most, 
for quantities of nickel which do not ex- 
ceed 0.25 gm., 1-2 ce. of the bath should 
not be blackened by ammonium sulphide. 


11t is important that the temperature should never 
fall below this value. . 

2These can be procured from des Moutis, of London 
and Paris, and Poulenc, of Paris. 
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The electrolysis is allowed to continue for 
an hour, then the cathode is removed. 


EXPERIMENTAL RESULTS. 











bane ay Nickel uantities Nickel 
eighed. Deposited eighed. Deposited. 
Ni = 0.2500 0.2508 |Ni= 0.2500 | 0.2501 
Zn = 0.05 Zn = 1.0 

Ni = 0.2500 0.2494 |INi= 0.1000 | 0.0969 
Zn = 0.1 Zn = 0.1 

Ni = 0.2500 0.2517 |Ni= 0.1000 | 0.0963 
Zn = 0.25 Zn = 0.5 

Ni = 0.2500 6.2500 |Ni= 0.1000 | 0.0973 
Zn = 0.5 Zn = 1.0 

Ni = 0.2500 0.2506 

Zn = 0.5 

















It is very important to adhere to the 
proportions of the reagents indicated, 
otherwise the separation may fail. Thus 
an excess of sulphurous acid leads to the 
formation of zine sulphide. 

This portion of the work was carried 
out with Mons. Bertiaux. 

(2) The use of a soluble anode to avoid 
the liberation of oxygen at the anode is 
less simple than the above procedure. On 
the other hand the soluble anode in dis- 
solving produces sufficient electric current 
to electrolyze the bath, and render the use 
of an external source of electricity un- 
necessary. 

The metal selected for the anode should 
be of such a nature that it can replace in 
the solution the metal that is to be sepa- 
rated, and that only. In order that this 
may not be precipitated on the anode, but 
only on the platinum cathode, the anode 
must be immersed, not in the bath B it- 
self (Fig. 2) but in the solution A con- 
taining an indifferent salt (salt of an 
alkali or an alkaline earth) separated 
from the bath B by a membrane of vege- 
table parchment. 

If it is required to separate nickel from 
zinc, we make use of a zinc anode. We 
take a vessel separated into two cells by a 
membrane p p of vegetable parchment 
(paper treated with sulphuric acid). We 
place in one of the cells, B, the solution 
containing the nickel and the zinc, and in 
the other, A, a salt solution, which must 
be a conductor of the current—a solution 
of magnesium sulphate serves very well. 
The zinc sheet intended to precipitate the 
nickel is immersed, not in the solution B 
containing the nickel, but in the mag- 
nesium sulphate solution. In the solution 
B, a sheet of platinum HH is placed. 
Finally the platinum and zine are con- 
nected by an external copper wire. We 
thus make a reversible cell of two liquids 
of the Daniel type, in which the current 
goes from the platinum to the zine by an 
external conductor, and from the zinc to 
the platinum in the interior of the liquid. 
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We will therefore examine an actual 
electrolysis of a nickel salt, giving a de- 
posit of pure nickel on the platinum sheet. 

In practice we proceed as follows: 

The nickel and zine in the state of solu- 
ble sulphates are contained in a Bohemian 
beaker (650 cc. capacity, 7 cm. diameter). 
This solution should contain an excess of 
20 ce. ammonia, 22 degrees Bé, and 100 
gm. of anhydrous ammonium sulphate, 
and should occupy a volume of 250 ce. 
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Fig. 1.—ELectropes UsED IN SEPARATION OF 
METALS FROM ONE ANOTHER. 





Obviously this liquid is a good con- 
ductor of the current. We put into it our 
electrode of platinum gauze (Fig. 3). A 
glass tube 55 mm. internal diameter, 
closed at the base by a membrane of vege- 
table parchment, is immersed in the solu- 
tion of nickel and zinc in the beaker, so 
that the membrane is as near as possible 
to the electrode without, however, touch- 
ing it. A solution of magnesium sul- 
phate, 250 gm. to the litre, is poured into 
the tube to fill it to a depth of about 70 
mm. This strength of magnesium sul- 
phate solution possesses the maximum 
conductivity. The choice of this salt as 
conductor for the inner cells is that it is 
one of the few salts which have no chem- 
ical action on zinc. 

Finally an amalgamated zine disc, 5 
em. diameter, attached to a rod of copper 
insulated by caoutchouc, is immersed in 
this liquid. The copper rod is connected 
externally to the platinum electrode. The 
zine disc is pierced with several holes to 
facilitate the circulation of the inner cell 
liquid, and placed 15-20 mm. above the 
parchment. 

During the whole of the experiment, 
the contents of the outer cell are heated 
nearly to boiling (about 95 degrees). At 
the end of several hours the nickel is com- 
pletely deposited on the electrode as a 
fine, strongly adherent metallic layer. The 
electrode is withdrawn, swilled with water, 
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then plunged into distilled water for ten 
minutes to complete the washing, finally 
dried and weighed. 

EXPERIMENTAL RESULTS. 


Quantities Taken. Nickel Deposited. 


(1) Ni=0.2000 0.2026 
A eas | 
(2) Ni=0.2000 0.1995 
Zn = 0.5 
(3) Ni= 0.2500 0.2499 
Zn = 1 
(4) Ni= 0.2500 0.2525 
an 4 
(5) Ni= 0.5000 0.4989 
Zn = 0.0000 
(6) - = 0.4500 0.4506 
2. = 
(7) = i= 0.5000 0.5048 (contained a little zinc) 
n= 
(8) Ni=0.0500 0.0524 
m= 1 


One sees from the above table that the 
method can be applied to varying propor- 
tions of zine and nickel. On the other 
hand, the mixture should not contain 
more than 1 gm. of zine or 0.45 gm. of 
nickel, otherwise the simultaneous deposi- 
tion of zinc becomes possible. 

Experiment 7 shows that already with 
0.5 gm. of nickel and 1 gm. of zinc, there 
is a deposition of zinc. When there is no 
zine in solution at least 0.5 gm. pure 
nickel can be deposited (exp. 5). 





Fig. 2. —DIsposITioN OF ELECTRODES, SEPARA- 

TION OF METALS FROM ONE ANOTHER. 

These limits as to the quantities of 
nickel and zine find their explanation in 
the theory of the method we are about to 
give. This theory is none other than that 
of reversible cells. 

The solution-pressure P of the precipi- 
tating metal! (in this case zinc) being 
higher than the solution-pressure P! of 
the precipitated metal? (here nickel), a 
positive E. M. F. is established between 
the two metals, according to Nernst’s 
formula— . rm ‘~ i 

(1) ¢=— log | — pr le & 
K is a constant for a definite temperature, 
v and v? are the valencies of the precipi- 
tating and precipitated metals, C and C1 
the concentrations of the two metals.® 





1The idea of solution-pressure has been suggested in 
the ionic theory by the analogy which has been estab- 
lished between the tendency which bodies have of 
becoming ionized, and the tendency which bodies have 
of passing into the state of vapor. Just as the measure 
of the second is called the vapor-pressure, so the first 
has been called the solution-pressure. 

2The order of the solution-pressures is the same as 
that of the polarization potentials. 

3In the Nernst formula we have put C and C! asthe 
concentration of the metals, in place of their osmotic 

ressures p and p!, which should have been used, 

use C and C! are proportional to p and p! on ac- 

count of the relatively great dilution of the solutions 
we have employed. 
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One sees, according to this formula, 
that when the concentration C of the zing 
in the inner cell increases (consequent 
upon the deposition of nickel on the plat. 
inum electrode), e will diminish. It js 
necessary then that there should not be 
too much nickel to deposit; 0.45 gm. can, 
however, be easily deposited. According 
to the same formula, if the concentration 
of the nickel diminishes, e tends toward 
zero, which means that the nickel can 
never be completely deposited. his 
would indeed happen if we were working 
with a solution of the normal sulphate of 
nickel, but we work with a solution con- 
taining a large excess of ammonia, that is, 
a solution containing a large concentra- 
tion of the ions NH,°; thus C! does not 
represent the concentration of the nickel 
ions, but a mean of the concentration of the 
ions Nit‘ and NH,°. Thisammonium «ives 
rise to a disengagement of hydrogen dur- 
ing the electrolysis. 

Therefore when one would generalize 
this method for other separations than 
that of nickel and zine, care musi be 
taken to put into the solution an excess of 
ammonia or acid or any other substance 
capable of forming hydrogen ions, or ions 
playing the same part. 

In reality, the phenomenon is com- 
plicated by secondary reactions which it 
will be always necessary to take into ac- 
count when it is desired to extend the 
method to other separations than that of 
nickel and zine. 





Fie. 3.—PLATINUM GAUZE ELECTRODE, “EPA- 
RATION OF METALS FROM ONE ANOTBSE i. 
(1) The concentration of the zinc sul- 

phate should not be too great, for then 

this salt on the one hand and the dilute 
solution of zine sulphate which is formed 
on the other hand by the solution of the 
zine in the inner cell, will form a concen- 
tration cell (Zn | ZnSo, dilute || Pt | 

ZnSO, concentrated ; Zn and Pt repre- 

senting the poles of the cell, that is, the 

zine disc and the platinum electrode). 

Otherwise the total E. M. F. of the sys- 
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tem may reach such a point that the zine 
can be precipitated with the nickel, which 
we found to be the case when the nickel 
was accompanied by 2 gm. and more of 
zinc. That is why we have recommended 
that there should not be more than 1 gm. 
of zine in the nickel solution. 

(2) The sulphate of zinc formed in the 
solution of magnesium sulphate by the 
solution of the zine, attacks the disc of 
zinw, especially when warm, hence a voltaic 
couvle which produces a new increase of 
the ©. M. F.; an inerease which we have 
en. ayored to diminish as much as possi- 
ble »y arranging the cell so that the disc 
is ‘1 the coolest part of the apparatus. 
‘The concentration of zine sulphate in- 
ere. ses as the nickel is deposited, causing 
the ittack on the zine dise and the E. M. 
F. © become greater; this would end by 
favoring the deposit of zine with the 


nic\cl. Fortunately this concentration 
decreases the E. M. F. of the concentra- 
tion element spoken of in the previous 
paragraph, as well as the E. M. F. of the 
principal element (see Nernst formula), 


so that one can easily deposit 0.45 gm. 
of pure nickel even when accompanied 
by 1 gm. of zinc. When nickel alone 
is present, one can deposit still more, 
for in this case there is no concen- 
tration element. Hence it follows that 
the quantity of pure nickel that can be 
deposited is greater as the accompanying 
zine is less (for then the effect of the 
concentration element is reduced), and 
inversely that the quantity of zinc accom- 
panying the nickel can be greater accord- 
ing as the nickel is present in smaller 
amount (for then the E. M. F. of the cell 
is reduced). By not having more than 
0.45 gm. of nickel and 1 gm. of zine in 
the solution, one is always certain to have 
pure nickel deposited. 

(3) Finally, there is another secondary 
phenomenon which does not occur with 
nickel sulphate, but which is manifest 
with certain other salts. This can be dis- 
cassed for the sake of completeness. We 

can the migration of the salts in the 
course of the electrolysis from the cathode 
(here the platinum electrode) to the 
inode (here the precipitating metal). 
his is Hittorf’s phenomenon. For each 
ietal, then, it is necessary to find out if 
it forms a salt which does not show the 
\iittorf phenomenon, and if it is prefer- 
able to work at one temperature more 
than another, for the losses in concentra- 
tion round the cathode (and around the 
anode) vary with the temperature. The 
method cannot be applied to every class 
of salt, and so is not general. It cannot 
be used for copper in particular, the Cu-- 
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ions passing very rapidly to the anode 
cell. 


II—INFLUENCE OF THE NATURE OF THE 
CATHODE. 


By suitably choosing the metal for the 
cathode, it is possible to avoid completely 
the liberation of hydrogen, even in strong- 
ly acid solution, and thus to increase suffi- 
ciently the conductivity of the bath so 
that the separation of the metals becomes 
possible. Moreover, if the metal of the 
cethode raises the polarizing E. M. F. of 
hydrogen above the polarizing E. M. F. 
of the metal M it is proposed to deposit, 
at the same time keeping it below the 
polarizing E. M. F.’s of the metals which 
are to remain in the bath, it becomes im- 
possible, as a rule, for these metals to be 
deposited. In fact, if one does reach the 
E. M. F. at which they are deposited, this 
potential, being higher than that of hydro- 
gen, causes in acid solution a sufficiently 
abundant evolution of gas to prevent their 
deposit. If evolution of hydrogen occurs 
it shows that the E. M. F. being used is 
too great. 

The above requires amplifying a little. 

Let us call to mind first that in elec- 
trolytic analysis the metals are divided 
into two principal classes, according as 
they are or are not capable of being de- 
posited on the cathode in strongly acid 
solution. 

The metals which cannot deposit them- 
selves in strongly acid solutions are those 
which, in order to cover the cathode, re- 
quire potentials higher than that at which 
hydrogen begins to evolve; one sees then 
that under the influence of these high 
tensions, a strongly acid solution (that is 


one containing a large proportion of H° 


ions) gives rise to such an abundant evo- 
lution of hydrogen at the cathode, that 
all precipitation of metal there becomes 
impossible. On the other hand, metals 
which can be deposited on the cathode in 
strongly acid solution, are those which re- 
quire for this precipitation potentials 
lower than the polarization potential of 
hydrogen; their deposition is not then in- 
terfered with by hydrogen. 

If we call the polarization potential of 
hydrogen zero, we shall have the follow- 
ing values for the polarization potentials 
of the principal metals.+ 

Metals which cannot be deposited in 
strongly acid solution— 

TABLE I. 


Metals which cannot be deposited in strongly 
acid solution— 


Zn +0.77 
Cd +0.42 
Fe +0224 
Nf + 0.28 





P ‘Nernst and Wilsmore. Zeit. f. Elektrochem, November 
, 1900. ; 





Sn +0.19 
Ph +0.15 
H 0.00 


Metals which can be deposited in 
strongly acid solutions— 


As — 0.29 
Cu — 0.33 
Bi —0 29 
Sb — 0.47 
Hg — 0.75 
Ag —0.77 
Pd — 0.79 
Pt — 0.86 
Au — 1,08 


As one sees, the division of the metals 
into two groups has for its basis the posi- 
tion occupied by hydrogen in the table of 
the polarization potentials of the metals. 
But this position is only fixed in the 
practice of electrolytic analysis because 
platinum cathodes are always used. In 
fact hydrogen has—as shown by Caspari* 
—a polarization potential varying with 
the metal of the cathode. If one then 
uses, as we have done, cathodes of other 
metals besides platinum, the polarization 
potential of hydrogen takes another posi- 
tion in the above table, causing a certain © 
number of metals to pass from one group 
into the other. 

By appropriately choosing the cathode 
metal, it is evidently possible to achieve 
the separation of two metals of the same 
group, whose polarization potentials are 
too near to be separated with a platinum 
cathode; a metal is chosen giving to hy- 
drogen a polarization potential interme- 
diate between those of the two elements 
to be separated. In a strongly acid solu- 
tion the element with the lowest polariza- 
tion potential will be precipitated, the 
bath being made a good conductor by the 
non-evolution of hydrogen at the cathode. 

In order to choose the most suitable 
metal, the following table, due to Caspari, 
must be consulted; this gives the values 
of the polarization potential of hydrogen 
when disengaged on different metals taken 
as cathode in normal sulphuric acid. 


TABLE II. 

Pt, platinized .. 0.00 | Sn . 0.53 
Au a .. 0.02 | Pb me .. 064 
Fe (in NaOH) .. 0.08 | Zn(in acid zinc so- 

Pt, polished . 0.09 lution) .. . 0.70 
Ag ve .. 0.15 | Hg ae .. 0.78 
Ni ws .. 021 | Cu, amalgamated 0.51 
Cu -- G33 | Pb ae .. 0.54 
Pd ag .. 0.46 | Cd . 0.68 
Cd . 0.48 





But it is not enough to choose as 
cathode a metal which has the property 
of raising the polarization potential of 
hydrogen above the polarization potential 
of the metal to be precipitated, for this 
property of the cathode metal disappears 
when it is covered by the precipitated 
element, and then acts as if made en- 
tirely of this precipitated element. -In 

'Caspari, Zeit fiir physik. Chem., 1899, 30, 1889, 
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order that the deposition may continue, 
it is necessary that the precipitated metal 
itself should also possess the property of 
raising the polarization potential of hy- 
drogen above its proper value. 

By taking cathodes made of the same 
metal as that to be deposited, it is seen 
that according to the preceding table it 
is possible to precipitate in strongly acid 
solutions, not only the metals whose po- 
tentials are lower than that of hydrogen 
(Table I.), but lead, tin, and cadmium. 
In fact the polarization potential of lead 
(+ 10.5) is notably lower than that of 
hydrogen when disengaged on a lead 
cathode, and the same can be said of tin 
and cadmium. 

As an application of this new method 
of analytical separation, we will give the 
separation of zinc and cadmium; metals 
which we have not been able to separate 
before with a platinum cathode? on ac- 
count of the small difference of their 
polarization potentials. On the other 
. hand, we have been able to carry out the 
separation with a tin or cadmium cathode 
in a strongly acid solution. Our cathodes 
were none other than our platinum gauze 
electrodes covered electrolytically with tin 
or cadmium. 

The cadmium or the zine, in the state 
of sulphates, were treated with 10 gm. of 
ammonium sulphate and an excess of 5 
ce. of concentrated sulphuric acid. The 
solution was diluted to 300 cc. and a cur- 
rent of 0.3 ampere allowed to pass. 


EXPERIMENTAL RESULTS. 
Quantities Weighed.? Cadmium Deposited. 


Cd 0.1991 0.1972 | 

Zn 2 : 
Cathode of tinned 

ro 0.2996 0.8010 platinum gauze. 

Cd 0.1996 0.2002 

Zn 1 

Cd 0.1991 0.1984 

Zn 2 Cathode of plati- 

Cd 0.2488 0.2484 num gauze plated 

Zn 2 with cadmium. 

Cd 0.1991 0.1968 

Zn 0.0 

Cd 0.2000 0.0002 Cathode of plati- 

Zn 2 num gauze. 


III—FORMATION OF COMPLEX SALTS. 


One way of preventing a certain num- 
ber. of metals from precipitating them- 
selves on the cathode, is to make them 
pass into the state of complex salts, that 
is salts which dissociate to give, not the 
metallic ions, but complex ions contain- 
ing the metal. For example, if we wish 
to make arsenic or zine pass into the 
state of complex salts, we can form the 
following combinations: 





'Besides using weak acetic acid or cyanide solutions 
and the feeblest possible currents. 

2The cadmium used in the first three experiments con- 
tained Pb = 0.231, Fe = 0.000, Zn = 0.000 per cent. That 
used in the three’ tn contained Pb = 0.245, Fe = 
0.193, Zn = 0.000 The figures given in the table 


per 
as “Quantities weighed” ‘differ from the amounts actu- 
ally weighed by the quantity of impurity present. 
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Sodium arsenate, Na,AsO,— 3Na’AsO,"” 
Potassium zincate, K,Zn(OH),— 
2K-Zn(OH),” 

The complex salts have been studied 
from the point of view of their applica- 
tion in electrolytic analysis, especially by 
Fredenberg (Zeit. phys. Chem., 13, 97). 

As a matter of fact, a certain number 
of complex anions are partially dissociated 
into metal ions; the metal can then be 
deposited on the cathode, but will require 
an E. M. F. higher than the polarization 
potential of the simple salts. 

If in a solution of several metals, some 
of them pass into the state of complex 
salts, then those metals taking the part of 
non-dissociable complex anions will not 
separate under the influence of the cur- 
rent, and the metals taking the part of 
dissociable complex ions will only separate 
at a higher potential than the polarization 
potential of their simple salts. 

This is then a means of widening the 
intervals between the polarization poten- 
tials and of applying the principle of the 
successive separation of metals by grad- 
ual increase of the KE. M. F. 

The separation of antimony and tin in 
a concentrated solution of sodium hydro- 
gen sulphide, as indicated by Classen, is 
an example of the use of complex salts. 
The tin here passes into the state of a 
complex anion. 

If copper is present with the tin, the 
copper, beine slightly soluble in the so- 
dium hydrogen sulphide, deposits itself 
with the antimony. This has been shown 
by us.4 

We avoid this precipitation by adding 
potassium cyanide to the bath; this causes 
the copper to pass into the state of a 
slightly dissociated anion which is not 
electrolyzed by the potential employed. 
(For further details see Hollard, “Sepa- 
ration and Determination of Antimony 
by an Electrolytic Method,” Bull. Soc. 
chim., 1903, 29, 262.) 


The Manufacture of Steel in the 
Electric Furnace. 

A useful review of the different proc- 
esses of making steel in the electric fur- 
nace which have been tried is given in 
an article contributed recently to Le 
Mois Scientifique et Industriel (Paris), 
by M. Garnier. This article has since 
been published in monograph form. 

sat 
Simultaneous Telegraphy and Tele- 
- phony. 

A method of simultaneous telegraphing 
and telephoning over the same wires, in- 
vented by Turchi and Brune, has been 
in operation for several months on a line 
at Bologna. It is said that this test has 
proved satisfactory, and the Italian 
Government contemplates the installation 
of the system on other sections. 
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ELECTRICAL TRANSMISSION OF POWER 
AS AN AID TO GREATER ECONOMy 
IN WORKS AND FACTORIES.: 





BY GEO. HARLAND BOWDEN. 


When accepting your invitation to lec. 
ture to you on the question of electrical 
transmission of power, I felt at once that 
my difficulty would be in arranging a 
paper which would contain matter solely 
interesting to this society. The question 
of electrical transmission of power in 
workshops and factories is a subject on 
which I have read many papers and spoken 
on numerous occasions at various insti- 
tutes and societies, and I feel that in a 
general way, unless I read a very advanced 
paper, which would not be of interest to 
any society except a body of electrical 
engineers, I could not attempt to give you 
what I would call an original paper, or, 
rather, I could not shake myself free from 
the points which I have so often described 
in detail. I also felt that in going mi- 
nutely into a description of electrical power 
transmission as applied to engineering 
works, shipyards, iron and_ steel works, 
dockyards, etc., whilst this could not fail 
to be of interest, it could not exactly fulfil 
the requirements of this society. I am, 
therefore, about to lay before you certain 
facts relating to this question which can- 
not fail to interest you, and as the ques- 
tion of power transmission is such that, 
regardless of the class of machinery which 
has to be driven, and regardless of the 
nature of the factories, so long as power 
comes into the question and the efficiency 
of transmission is an important factor, 
then we can easily apply to-night’s re- 
marks to subjects of more local interest— 
viz., that of your spinning mills, wool- 
combing plants, etc. I would, therefore, 
ask you to allow me to endeavor to interest 
you in the engineering details of the sub- 
ject, after which I shall be delighted to 
hear the remarks of the various members, 
their criticisms, their doubts as to the de- 
sirability or undesirability of this system 
as applied to your own class of works, and 
am prepared to discuss this matter with 
you and, to the best of my ability, answer 
your questions on the spot. 

I have at present in course of construc- 
tion in Bradford, a plant which ought, 
in the course of a few months, to provide 
us with some exceedingly useful data. I 
refer to the electric installation which is 
now being installed in the works of Messrs. 
Amblers and Sons, which is being in- 
stalled for the purpose of driving the 
whole of the wool-combing plant and all 





Me Rend., 1896, 123, 1064. Ann. de. chim. analyt., 
1897, 242. 


1 Paper read before the Bradford (England) Textile 
Association. 
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its auxiliary machinery. With the per- 
mission of Messrs. Amblers and Sons, 
I shall be very happy on a future date to 
give you the actual results which we have 
obtained in this plant, and which I have 
not the slightest doubt will more than 
realize the expectations we have as to the 
improved working and increased efficiency 
of this works in comparison with any other 
method of driving. 

Electricity must simply be regarded as 
a method of transmitting power. In works 
or factories where boilers are scattered over 
an area, or the steam is carried from a 
central boiler plant to several engines, the 
efliciency is very low indeed. Owing to the 
possibility of concentrating the power in 
one or two boilers, and thus generating 
electricity by means of one or two highly 
efficient engines, and also owing to the 
flexibility of electricity, advantage can be 
taken of the intermittent nature of the 
work from the various tools or machines 
to immediately reduce the average load 
upon the central engines; and, again, 
owing to the high efficiency of that method 
of iransmission, I have found many cases 
where this system has been the means of 
reducing the boiler plant to one or two 
boilers. ‘These remarks apply to upward 
of 100 typical British industries which 
have come under my special notice. Nu- 
merous of these cases have now but a 
single boiler where previously there were 
fifteen or twenty, and possibly two, or at 
the outside three, highly economical 
modern steam engines, in place of a great 
number of small reciprocating engines 
scattered about the works. Of course, an 
engineer does not lay the whole credit to 
electricity. Electricity is but the means 
of carrying out more perfect power gen- 
eration than is possible by any other 
means. Works’ owners are much handi- 
capped under any other system when con- 
veving power long distances in large works. 
With an electric system they are no longer 
hampered. There is no necessity for them 
to either divide up their units of power or 
to crowd up their machinery near the 
boilers. Necessarily, under the older sys- 
tem, as works grew from time to time, 
new boilers and new engines had to be 
installed, which gradually resulted—par- 
ticularly in bleaching and dyeing works 
—im an enormous expenditure of fuel 
regularly and increasingly taking place, 
while the attention and upkeep became a 
most important expense item. I have 
had the pleasure of examining several dye- 
works in Scotland and in Lancashire, and, 
speaking from memory, I think the lowest 
return on the outlay for reconstructing 
the driving arrangements and utilizing 
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electric transmission of power was not less 
than thirty to thirty-five per cent on the 
first cost. 

To return to my remarks as to what I 
mean as to not giving electricity the whole 
credit of this increased efficiency, I refer 
to the possibility of using large units, 
which is not possible when you desire to 
divide your power into numerous smal! 
engines. This permits you to put down at 
once a modern economical combined set 
of engine and dynamo, working at a very 
high rate of efficiency, consuming less 
than fifteen pounds to eighteen pounds 
of steam per horse-power-hour, with a com- 
bined efficiency of, say, eighty-four to 
eighty-seven per cent. You can also gen- 
erate your steam, if possible, in one large 
boiler, and all the latest appliances can 
at once be concentrated in one modern 
engine house for generating that power as 
economically as it can be. Thus you have 
your power provided at the lowest possi- 
ble cost. Therefore, with such a plant 
as this it would be the height of folly to 
waste the power, so economically gen- 
erated, by an inefficient method of trans- 
mission, such as shafting and steam pipes, 
and this is where the question of elec- 
tricity comes in. In the average works 
there is no reason whatever why any wire 
or cable installed should not have an effi- 
ciency not less than ninety-five per cent, 
and the motors for the purpose of driving 
the various machines, or groups of ma- 
chines, an efficiency of eighty-seven to 
ninety per cent. This, in comparison with 
the very highest class shaft-driven works 
which it has ever been my pleasure to 
examine, and which gave, say, forty-three 
per cent—a figure rarely reached—vwill, I 
think, show you at once how the cost of 
running can be so considerably decreased, 
as well as how much smaller power you 
will require in your engine house than 
you would have had to provide had your 
methods of transmission been by any other 
means. 

The efficiencies of a plant driven elec- 
trically are so favorable in comparison 
with any other method of drive, that all 
new works being constructed should be 
laid down on these lines; and such has 
been the progress made during the last 
few years in this country, that very few 
of the works and new industries lately 
started, or now in course of construction, 
are holding to the old methods, but are 
at once laying down a modern generating 
plant, as they see that the first costs com- 
pare very favorably in comparison, and the 
efficiency of the plant is so much higher. 
Moreover, in designing new works they are 
no longer handicapped, as in the old and 
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less convenient method. They have no 
longer to consider how they can squeeze 
in their machinery and work it in around 
the power. It is no longer a question of 
bringing the work to the power. The 
work and various operations can be car- 
ried out in the most convenient and useful 
situation, a couple of wires being all that 
is required to run to a certain spot, and 
there the motor or motors are installed. 
The engineer will arrive at the powers re- 
quired in the generating station by giving 
due consideration, as before mentioned, to 
any possible future extensions, power re- 
quired for lighting, and having estimated 
the powers in his various motors will thus 
arrive at the total power required in the 
generating station. The nature of the 
work has then to be considered as the 
means of deciding how this power will be 
divided. In no case where 500 horse- 
power, or more, is required should the 
power be put all in one unit, but it should 
be divided in such a way that at different 
times in the day, when different loads 
are required, the powers are so arranged 
that the plant will be working at as near 
full load as possible. A good arrangement 
in an ordinary works taking 700 horse- 
power to 800 horse-power, is to divide 
the units into sizes of one-third and two- 
thirds of the total. It might be taken 
that the large unit in this case would 
do the work the whole of the day, driving 
the whole of the machinery, the smaller 
unit being run in parallel at night, when 
the lighting would come on, thus giving 
the total power out of the station. Then 
at night time, or for overtime, the smaller 
plant would run by itself. Where the 
power required is greater. than this it is 
the best modern practice to divide the 
units into three of equal size, any two 
of which will together drive and light 
the works. Thus one plant is always in 
a state of efficiency, and duplication is 
obtained at half cost. 

I must again repeat that as applied to 
works electricity must be merely regard- 
ed as a method of transmitting the power. 
Where the power is but small, say below 
100 horse-power, and given a certain 
amount of work to do, which can be placed 
close to the engine, no very great improve- 
ment can be made on driving otherwise 
than direct from the engine. However, 
where the power in a shaft-driven works 
is greater than this—and we have several 
in this town running into nearer 1,000 
horse-power—while it is difficult to show 
a great saving by electric driving, in sev- 
eral works I have been in in this district 
I know that present engines could be 
greatly relieved at a very small cost in- 
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deed. A curious case to illustrate thia 
fact came under my notice in Leeds. It 
was one where an engine of some 220 
horse-power, compound, condensing, driv- 
ing large engine works, was considered 
to be overloaded. A dynamo was put down 
and driven off the same engine, and by this 
means, cranes, driven by square shafting 
and ropes, were altered to an electric 
drive, and one or two isolated cases, bad 
drives, such as a woodsaw and a small 
department, which were formerly driven 
by an underground shaft, were then driven 
by electric motors. Although the cranes 
were speeded up to do their work at 
a considerably higher rate of speed, the 
engine, which was doing all the work, as 
before, was found to indicate much less 
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the best results. These motors have the 
field winding and the armature connected 
directly across the circuit, so that the cur- 
rents flow in parallel, and the armature 
current does not go round the field. Thus 
the shunt-wound motors tend to run at a 
constant speed, the variation between no 
load and full load being practically nil. 
This, however, depends greatly on the de- 
sign of the motor. 

If metallic switches and resistances are 
used, special care should be taken in the 
design selected, avoiding all complications. 
For variable speeds, such as electric cranes, 
elevators, pumps, and similar machinery, 
the series-wound motor is best adapted. 
In the series-wound motor the current 
passes through the field winding and the 
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to the load. The compound-wound mo. 
tor is intermediate in its characteristics 
between the shunt and the series-wound 
motor, the former being practically con- 
stant in its speed, the latter varying great. 
ly according to different loads. Where 
it is likely that heavy overloads will be 
met with, and where speed regulation js 
not important, the compound motor ja 
best adapted. The speeds of the shunt- 
wound motor may be varied by means of 
a resistance or rheostat placed in circuit 
with the field circuit; adjustment of this 
causes variation in the current through 
the field, which in turn produces a chiunge 
in the speed of the motor. It is also found 
necessary to place a resistance in the arma- 
ture circuit to control the motor spceds 


TABLE A—COMPARATIVE COST OF WORKING HYDRAULIC AND ELECTRIC LIFTS. 









































| 
Load | vel | Cost of Average mber 
Type of Lift. in Source of Power. os Genter Th s Remarks. 
Cwt. Feet. Paice.” per 1d. 
| 23 
BBCI ccs see cisocueewdusmarounae 7 Manchester Corporation. | 50 .159 6.3 Observed. Conditions unfavorable. 
| Current at 216d. 
Hydraulic suspended, high pressure.| 7 = | 50 .29 3.45 | Calculated from published scale. 
Hydraulic suspended, low pressure..| 7 om 50 445 2.2 Calculated at 6d. per 1,000 gallons. 
Pressure, 50 pounds. 
PIBIEG s Scaschs unter een bea tees 9 Private Supply. 50 .16 15 Observed. Conditions ordivary. 
Current at 2'¢d. 
Hydraulic suspended, high pressure.| 9 | London Hydraulic Power Company.| 50 20 3.6 Calculated from published scale. 
WRC. Sy oe case sens Soom sines 9 Glasgow Corporation. 50 .061 16.4 Observed. Current at 214d. 
Hydraulic suspended, high pressure.| 9 x 50 212 4.7 Calculated from published scale. 
a 12 | London Hydraulic Power Company.| 50 85 2.86 | Observed. 
- 9 es 50 .287 3.5 Observed. 
Hydraulic ram, high pressure....... 12 50 42 2.4 Observed. 
TABLE B. 
| «© 
4 Per | § i) - orse-Power per rse-Power pe! Horse-Power per 
Nature of Work. tiene oer, Drive Shaftang. = Tore Shatting. HOD ib, Shatting. ” Some ail Belt. . 
Wire drawing and polishing 400 39 : 14.0 .58 37 1.76 
Steel stamping and polishing 74 7 $ 9.8 8d 84 2.4 
Boiler and machine work... 38 65 : 4.77 21 55 .48 
Heavy machine work...... 112 57 1 5.7 23 .58 45 
Light machine work........ 74 54 1 8.0 4 .69 12 
Manufacture of small tools.. 47 52 1 2.5 23 .24 at 
MAD ost cen sect uiswattsi ee 190 57 1 4.36 48 .39 21 
Screw machine and screws.. 241 47 1 6.33 38 63 .23 





























power, owing to that desirable portion of 
the works being driven electrically. In 
this case a considerable saving was made 
on a very small outlay, and the engine was 
able to work under much more favorable 
circumstances. It is only under such cir- 
cumstances, however, that a dynamo 
should be driven from old existing en- 
gines. 

In arranging motors to drive different 
departments, different groups of machin- 
ery, or separate individual tools, it is 
advisable to make the plant as nearly as 
possible interchangeable by means of 
grouping the lighter machines on to a 
countershaft, and by allowing the heavier 
machines to be driven by a single motor. 
It has been found that for the driving of 
such machinery shunt-wound motors give 


armature in series, so that the strength of 
the field varies according to the current. 
When the load increases on a series-wound 
motor the speed falls, and when it de- 
creases the speed rises. It is ncessary 
that a high resistance be first placed in 
series when starting the motor, which al- 
lows only sufficient current to flow re- 
quisite to start the load. The resistance 
is decreased until the desired conditions 
are attained. 

Compound-wound motors have two 
windings upon the field. One is shunt 
winding, connected directly across the cir- 
cuit, the other is a series winding, and 
carries the armature current. The strength 
of the field is, therefore, determined by 
the shunt current, which is constant, and 
the series current, which varies according 


and obtain greater variation. This is often 
found necessary, though the efficiency is 
reduced in proportion to the throttling 
done. Still, there are many cases where 
the avoidance of mechanical complications 
for the variation of speeds by this means 
will amply justify the electrical equip- 
ment for speed control. : 
Before departing from these genevali- 
ties, I think it would be interesting to 
you if I quote some of the results which 
have been obtained. I select from a very 
great number the works of Messrs. Dor- 
man, Long & Company, Middlesbrough, 
as a typical case. At these works one by 
one motors have been installed, until now 
there are 200 motors at work driving all 
the outlying machinery. The plant at 
present consists of three 200-indicated- 
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horse-power direct-coupled engines and 
generators and three 500-indicated-horse- 
power slow-speed direct-coupled plant. 
This installation, being the oldest elec- 
trical installation of its kind in this coun- 
try, is the one to which we turn for the 
cost of upkeep, and this has proved to be 
absurdly small. In fact, after allowing 
for replacing brushes when worn out and 
the cost of the necessary oil, etc., there has 
been practically no further expenditure, 
and the saving from the first has been 
enormous. An extract from the directors’ 
report to their shareholders for the year 
ending September 30, 1895, will thus be 
interesting. At this time the installation 
hai not reached anything like its present 
dir:ensions, and even then the work in 
hai! at the time of this report was not 
by any means fully completed. The ex- 
tract from the report reads as follows: 
“Qne decidedly encouraging feature in 
the year’s working is the large reduction 
in the cost of manufacture, due to the im- 
provements of the last few years having 
come into full operation. This is seen 
in the fact that nearly the whole of the 
profit has accrued during the last six 
months of the financial year, although 
the prices then realized were lower than 
for the first six months. The saving ef- 
fected by the expenditure during 1894 
in applying electrical power to the out- 
lying machinery was found to be so satis- 
factory that your directors felt justified 
in a further outlay in this direction, and 
hence the greater part of the capital ex- 
penditure this year is for electrical ma- 
chinery. Up to the present time the 
totel amount spent under this head is 
about £8,000, and the saving is at the rate 
of £3,000 to £4,000 a year, in addition to 
increased efficiencies.” 

{ hope to have an opportunity further 
during the discussion of explaining how 
such a very great outlay as would be de- 
manded, say, for the complete equipment 
of a dyeworks is so quickly returned. Of 
course, you will readilv see that in every 

‘se the whole system of the works must 
|. taken into consideration. The question 
of driving any isolated machine, or single 
department, unless with the view to ex- 
tending it to the whole, and at the time 
of installing it, unless it is a portion of 
a whole scheme properly designed for the 
complete equipment of the works, it is 
rarely worth doing. However, there is 
no reason whatever where the whole case 
shows a return on the outlay to justify 
such a scheme being proceeded with— 
there is no reason why a small portion, 
however small, should not be proceeded 
with, provided it is a portion of the whole, 
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and the whole plan would be maintained 
and not departed from until the complete 
installation is carried out. This is most 
important as preventing complication in 
the central station. Rarely does the driv- 
ing of a single machine or tool justify or 
give sufficient evidence of the desirability 
of such outlay. I think I have made my- 
self clear on this point—that it is only 
by consideration of the merits of the en- 
tire works, its varying powers, its distance 
of transmission, the cost of upkeep, the 
number of men employed, etc., that the 
desirability can ever be shown on paper. 
Of course, there are many cases where it 
is interesting to see the cost of working 
separate machines, but I do not see that 
the question could ever be of use to you, 
as it would be impossible to show a good 
commercial return in a wool-combing 
works or a spinning plant bv attempting 
to drive each machine by means of an in- 
dividual motor. The efficiency would not 
be so great, owing to the number of small 
motors, and the first cost would certainly 
be prohibitive. Hoists, however, are likely 
to play, or do play, an important part 
in many of your works, and I am giving 
you here the comparative cost of working 
hydraulic and electric lifts. I think the 
results, which may be relied on, can not 
fail to interest you (table A). 

I also give you in tabulated form some 
particulars of shafting losses in different 
works, from which it will be seen that the 
loss varies from thirty-nine to seventy per 
cent (table B). It is obvious that, other 
things being equal, the greater the average 
distance of the machine from the driving 
engine the greater is the loss in shafting. 
[ also show you the possibility of the 
cost of electricity delivered on the switch- 
board. In no case where the powers ap- 
proach 150 horse-power have I ever found 
a justification for a works’ owner to pur- 
chase his current from outside sources, 
even at a cost so low as a penny per unit 
(table C). 

I have frequently been asked another 
very obvious and reasonable question—viz., 
what is the cost of production should we 
adopt an electrical plant in our works? In 
answer to this the author has drawn up 
a number of cases of different kinds and 
in different parts of the country, show- 
ing the rate at which the works’ owner can 
generate his own electricity. The table 
I give you is a fair example. These fig- 
ures are taken from actual examples of 
everyday working, and are not in any way 
test figures taken for the purpose of this 
paper. Taking these figures as a basis, 
it is an easy matter for a works’ owner, 
once having ascertained the total horse- 
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power which will be involved in the driv- 
ing and lighting of the entire works, to 
see for himself at what expenditure per 
annum he can run his works upon the 
new system. 

In placing this paper before the Brad- 
ford Textile Society I have endeavored 
briefly to show that there are immense 
possibilities to be derived from carefully ~ 
considering electrical power schemes in 
Bradford. The question is a colossal one, 
and hard to deal with in a brief paper. 
I have, however, done my best to put 
the subject forward plainly and in a prac- 
tical light, and if any of my remarks can 
be applied to your own industries and raise 
points on which vou would like to have 
further information I should be very 
happy to at once join in a discussion on 
the subject. Also, if the data and in- 
formation I have had the opportunity of 
giving you to-night has proved of interest 
to the members of this important society, 
then I am amply repaid for any little 
trouble I may have taken in the prepara- 
tion of this short paper. 

TABLE C. 


COST OF ELECTRICITY DELIVERED ON SWITCH- 
BOARD. TEST OF 139} HOURS, NOVEMBER 
17 To 23, 1901. 


Mean current (amperes). ............- 3,464 
Mean pressure (volts). ............--- 125 
Mean power (watts).................. 433,000 
Mean electric horse-power........... 580.42 
Board of Trade units................ 60,403 
Weight of steam per Board of 

Trade unit (pounds)............... 27.52 
Weight of coal per Board of Trade 

Within CIMMMMID Ee 3 dace ooo 54.<5. 058% 3.04 


COST PER BOARD OF TRADE UNIT, 


Cost per week 

Coal 3.04 lb. at 11s. 6d. 
PL COREL ECEE ETE CE 0.187d. ..£47 4 0 

Water, 27-52 Ib. at 33d. 
per 1,000 gallons...... 0.00963d... 2 8 6 
SHCMUMns Sa ta eccaccedes 0.00995d... 210 0 
WeamOts: (aa.n esses sae. 0.06625d... 1613 3 
Welnitts cs <6<.o5500e5%s 0.0159d. .. 4 0 0 
Superintendence........ 0.01192d... 3 0 0 





Net cost per Board of 
‘Trade unif.........- 
Interest and depreciation 
on £15,000 at 10 per 
cent per annuum, per 


0.30065d...£75 15 9 


WMG S case oncaon ates 0.099d. 

COST PER ELECTRIC HORSE-POWER PER HOUR. 
Coal, 2.27 Ib. at 11s. 6d. per ton...... 0.1395d. 
Water, 20.53 Ib. at 34d. per 1,000 gals. 0.00718d. 
CEE CREEP COC E EPEC PECL EE 0.0074d. 
WOME sus so nacos ys eqdeeansigascuncs 0.0494d 
De BOE CEL CEC CEEEECEC CUCU LEE LE 0.01185d 
Supevinitemmenee . .. 5. 65ce0cceesases 0.0089d 


0.22428d. 

Mean indicated-horse-power at seventy- 

five per cent efficiency, 773; coal per in- 

dicated-horse-power, 1,705 pounds; water 
per indicated-horse-power, 15.4 pounds. 
1Jncludes labor of keeping 134 arc lamps in repair, 
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OHIO INDEPENDENT TELEPHONE 
ASSOCIATION. 


ANNUAL CONVENTION HELD AT CIN- 
CINNATI, FEBRUARY 17, 18 AND 19. 


The annual convention of the Ohio In- 
dependent Telephone Association was held 
at Cincinnati, Ohio, February 17, 18 and 
19. Headquarters were at the Grand 
Hotel, and a number of prominent tele- 
phone manufacturers and supply men 
made exhibits. 

There was a large gathering of Ohio 
telephone men at the opening session, 
and several exchange operators were in at- 
tendance from Kentucky and Indiana. 

The first day’s session was largely taken 
up in registering the attendants and plan- 
ning for the entertainment and business 
for the two days to follow. 

After the convention was called to or- 
der, at ten o’clock ‘Thursday morning, by 
President Thompson, of Lebanon, he de- 
livered a brief address on the subject of 
“Independent Telephones and ‘Their 
Worth to the Various Cities of Ohio.” He 
discussed the situation in Cincinnati, and 
said he hoped that by the time of the next 
convention an independent company would 
have gained a foothold here. 

J. B. Hoge, of Cleveland, read a paper 
entitled “The Independent Telephone 
Situation.” 

A musical programme was rendered by 
Mrs. Charles E. Hard, Mrs. William E. 
Hast and Mrs. Samuel Crawford. 


AFTERNOON SESSION. 


At the afternoon session John B. 
Rhodes, of Zanesville, read a paper on 
“Party Lines,” which brought forth con- 
siderable discussion. 

David Prewitt, of Winchester, Ky., 
known as one of the original independent 
telephone men of his state, read a paper 
entitled “Consolidation,” in which he dis- 
cussed the consolidation of the independ- 
ent lines into one company, and asked 
if it would not be better for the independ- 
ent men to work together than to have 
numerous companies in each state. His 
remarks caused considerable discussion. 

The subject of future legislation was 
more thoroughly discussed than any other 
matter that came before the convention. 
Nearly every delegate had a suggestion to 
make and when they finished talking it 
was manifest that all were opposed to the 
telephone legislation now before the legia- 
lature. A committee of five was appointed 
to go to the capital city and oppose the 
Ely bill and any other measure that may 
be introduced which will affect the stand- 
ing and business of the independent men. 
The legislative committee is composed of 
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J. S. Braiseley, Jr., Toledo; Frank Beam, 
Columbus; O. M. Bake, Hamilton; W. L. 
Carey, Jr., Cleveland, and Cyrus Huling, 
Columbus. 

The other committees appointed are: 

Executive—James B. Hoge, Cleveland ; 
G. P. Thorpe, Wilmington; I. H. The- 
dieck, Sidney. 

Credentials—Thedieck, Ohio; Frazee, 
Indiana, and Chambers, Kentucky. 

Finance—Crossley, Youngstown; Out- 
calt, Wilmington; Hoyle, Cambridge. 

Press—Crossley, Ohio; Mathews, Ken- 
tucky, and Barnholt, Indiana. 

When the committee on organization 
made its report it asked that the tempo- 
rary organization of this convention be 
made permanent, or until next May, when 
there will be a meeting of the executive 
committee at Columbus, which will elect 
permanent officers and fix the time and 
place for holding the next convention. All 
of the committees are appointed for one 
year, or until the next convention is held, 
and it is their intention to hold several 
meetings in the meantime and go over 
the independent situation thoroughly. 

Mr. W. Gilbert Thompson, of Lebanon, 
was reelected president, and Mr. Eugene 
Knox, of Portsmouth, secretary, until the 
executive committee meets in May. 

Se 
The Expansion of the Allis-Chal- 
mers Company. 

The Allis-Chalmers Company has 
greatly widened the scope of its opera- 
tions, and hereafter will be engaged in a 
number of important industries. These 
are enumerated as follows: 

(A) Steam turbines. 

(B) Hydraulic machinery. 

(C) Gas engines. 

(D) Electrical machinery. 

_ As regards steam turbines, the com- 
pany has become associated with and 
forms part of the Steam Turbine Ad- 
visory Syndicate, of England, which is 
composed of Yarrow Shipbuilding Com- 
pany, of England; Tweedie (Vulcan) 
Shipbuilding Company, of England; 
Willans & Robinson, engineers and well- 
known engine builders, of England; Mr. 
Fullager, formerly chief engineer Par- 
sons Steam Turbine Advisory Syndicate, 
and Allis-Chalmers Company. 

The turbine is of the horizontal type, 
which is the type Parsons, of England, 
and Brown-Boveri, of Switzerland, manu- 
facture. The company is convinced, after 
an investigation by its engineering staff 
in Europe and elsewhere extending over 
a period of two years, that it has a steam 
turbine that is, at least in efficiency and 


economy, equal to the best make of Par- 
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sons or Curtis, which are the two types 
most known. It is now prepared to enter 
into the building of steam turbines of 
the following sizes: 500, 750, 1,000, 1,500 
and 5,000 kilowatts, and can, if required, 
build up to units of 10,000 kilowatts, 
Its license from the Advisory Turbine 
Syndicate concedes to it all of the United 
States, Canada and Mexico, with equal 
rights and privileges in South America, 
and rights to do business elsewhere in the 
western hemisphere. 

The company has concluded arrange- 
ments with Escher-Wyss & Company, of 
Zurich, Switzerland, whereby it becomes 
the sole licensee for the western hemi- 
sphere of their famous hydraulic machin- 
ery, several types of which have been in- 
stalled at the Niagara Falls plant of the 
Cataract Construction Company, aggre- 
gating 85,000 horse-power. 

The company has bought the American 
patents, and has become sole licensee for 
the western hemisphere of the Nurnberg 
Machine Company, Nurnberg, Germany, 
for its gas engines, and is now prepared 
to make gas engines up to any required 
horse-power. At the present time it is 
prepared to build gas engines from 250 
to 1,500 horse-power. These engines 
are suitable for consumer gas or taking 
the waste gas from blast furnaces and 
utilizing same with economy and efii- 
ciency. It is in the blast-furnace trade 
that it expects the largest business to re- 
sult. The engine is not an experiment, 
but engines of 1,500 horse-power are now 
in operation in Germany, and it was after 
two years’ investigation by its engineering 
staff of the various gas engines that it 
selected the Nurnberg, and has engaged 
in its manufacture. It is a prime mover, 
either for blowing engines in blast fur- 
naces, or for direct-connected dynamos in 
generating electricity, or for any other 
purpose where power is required. 

It has engaged in the manufacture of 
generators, motors and electrical apparatus 
in all its branches, both for stationary and 
railroad work, power-house installation 
for transportation purposes and electric 
lighting. The company has engaged to 
take charge of this department of its 
business Mr. John F. Kelley, formerly of 
the Stanley Electric and Manufacturing 
Company; Mr. William Stanley, pf the 
same company, as consulting engineer, 
and Mr. John H: Kelman, formerly super- 
tendent of the Stanley company, as super- 
intendent of this department. In addi- 
tion it has engaged others whose services 
it can use, and has drawn a further sup- 
ply from the best electrical establishments 
in this country and in Europe. 
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Electrical Patents. 


A switch for series arc circuits has been 
patented by Mr. Caryl D. Haskins, of 
Schenectady, N. Y., and the patent ob- 
tained thereon has been assigned to the 
General Electric Company, of Schenec- 
tady, N. Y. The invention relates to 
switches for controlling electric circuits 
and especially circuits for lighting by 
means of arc lamps connected in series. 
In cutting a group of series arc lamps 
into circuit it is desirable to make the 
lamp connections before breaking the cir- 
cuit connections, and in cutting out the 
lamps to make the circuit connections be- 
fore breaking the lamp connections. More- 
over, it is desirable to have the switch 
go through from its “on” to its “off” 
position positively with the least possi- 
bility of its sticking and remaining half 
opened or closed. The present invention 
effects these results by means of a mova- 
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SwitcH FoR SERIES ARC CIRCUIT. 


ble diamond-shaped contact device co- 
operating with separable spring contacts. 
The several parts of the switches are con- 
tained in a casing, into which are led 
the terminals of the main conductors, 
which are secured to binding-posts. Se- 
cured to each binding-post is a main con- 
tact, preferably a spring, of some highly 
conductive material, of such length, tem- 
per and shape that the two remain nor- 
mally in firm contact with each other. 
The terminals of the lamp circuit conduc- 
tors are also brought into the casing and 
secured to other binding-posts. Flexible 
non-resilient conductors connect said 
binding-posts with metallic contact plates, 
secured to the opposite sides of a diamond- 
shaped contact piece, of porcelain or other 
insulating material. When the pointed 
end of this diamond-shaped piece is thrust 
between the springs, the ends of the 
springs will ride down the opposite sides 
of the diamond until they come in contact 
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with the contact plates and establish an 
electrical connection between the main 
corductors and the branch conductors. In 
order to prevent the main circuit of the 
main conductors from being broken when 
the springs are separated by the pointed 
end of the diamond-shaped contact piece, 
the piece is provided with a wedge-shaped 
metallic tip which serves as a bridging 
contact. So long as the springs are in 
contact with this metallic tip the electrical 
continuity of the main circuit is not 
broken. ‘The lower ends of this tip ex- 
tend down on each side of the upper 
portion of the diamond-shaped contact 
piece and lap past the unper ends of the 
contact plates, but without coming in di- 
rect metallic contact with them, a narrow 
strip of insulating material being inter- 
posed between the adjacent edges of the 
tip and the plates. The arrangement is 
such, however, that as the contact piece is 
moved upward, the springs will make con- 
tact with the upper ends of the plates be- 
fore they leave the lower ends of the tip. 
In this way the connection between the 
main and branch conductors is made be- 
fore the main circuit is broken. An im- 
portant feature of the invention lies in 
the fact that no springs are depended 
upon to carry the contact piece past the 
centre. The operator must exercise con- 
siderable pressure to overcome the resist- 
ance of the springs in thrusting the tip 
between the springs and in separating 
them. This resistance reaches a maximum 
when the springs are at the widest point 
of the diamond. As the springs pass 
this point the resistance to the forward 
movement of the contact piece suddenly 
disappears, and since the operator is at 
this moment exercising the greatest effort 
to move the contact piece, the result is 
that it receives a sudden acceleration of 
speed which urges it forward to the final 
position, leaving the switch firmly in one 
position. When the contact piece is with- 
drawn to open the lamp circuit, the same 
effect takes place as the springs pass the 
widest point of the diamond. 

Mr. Leonard Andrews, of Manchester, 
England, has assigned to the Stanley Elec- 
tric Manufacturing Company, of Pitts- 
field, Mass., a patent recently obtained 
by him in this country on means for pro- 
tection against reverse currents. The ob- 
ject of the invention is to provide protec- 
tive means in case of reversal and to 
furnish a simple and efficient means for 
such protection without complication of 
circuits and without the addition of mov- 
ing parts. 
vention, an alternating-current generator 
is employed connected to bus-bars. One 
generator lead is directly connected to the 
bus-bars, while in the other is inserted 
the primary winding of one transformer. 
The transformer also carries on its core 
two secondary windings. Another trans- 


former likewise carries a primary wind- 
ing on its core, the winding being con- 


In the embodiment of the in-. 
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nected in shunt to the bus-bars and to 
secondary windings. Two lamps or other 
indicating devices are connected in series 
with both secondary windings. One lamp 
is so connected to one of the secondary 
windings on the first transformer and one 
of the secondary windings on the second 
transformer that it receives the voltage 
of the two in series when the generator 
is in a normal condition and is supplying 
current to the bus-bars. The other lamp 
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DIAGRAMMATIC ILLUSTRATION OF INVENTION 
UsED IN CONNECTION WITH THE TRIPPING- 
Cort of AN AvToMATIC CrrcuIT-BREAKER. 


is so connected to the other secondary 
windings that the voltage from the two 
secondary windings is in opposition at the 
lamp and the lamp receives little or no 
current when the generator is supplying 
current to the bus-bars. If now the gen- 
erator fails from any cause and current 
flows through the bus-bars to the gener- 
ator, it is obvious that the flux produced 
bv one primary winding will be reversed 
in phase relative to that produced by the 
other primary winding. Consequently the 
voltage of one set of secondaries will 
oppose each other in the circuit of one 
lamp and will be in series in the circuit 
of the other lamp. One lamp will accord- 
ingly be put out and the other illuminated. 
Thus warning of the failure of the gen- 
erator is given to the attendant who can 
at once cut it out from the bus-bars. If 
desired, only one secondary may be em- 
ployed on each transformer. 


Telegraph System in Argentine 
Republic. 

U.S. Chargé d’Affaires Ames, at Buenos 
Aires, reports that the open-circuit tele- 
graph system is used in the Argentine 
Republic, and the messages are received on 
tapes, in conformity with the requirements 
of law. The majority of operators receive 
by ear, but allow the tape to run for 
purposes of record. In the first telegraph 
line constructed in the country iron poles 
were used, but since then the hard woods 
of the country have been employed. Porce- 
lain insulators, attached to the poles with 
iron clamps, support the wires. The 
amount annually expended in maintaining 
the national telegraph system is about 
$33,500. New lines to the extent of 5,517 
miles are projected. The extent of the 
system operated by the government is 
about 13,600 miles, with 515 offices. There 
are 16,780 miles of telegraph lines under 
government control, but belonging to the 
railroads or to private parties, 
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Reviews of 


The Action of Light on the Speed of Forma- 
tion of Accumulaiors. 

It has been noticed by M. O. Tommaai 
that the negative plate of a storage bat- 
tery which is exposed to light is formed 
more rapidly than that which is shaded. 
This action takes place, whatever be the 
position of the active material, the density 
of the acid or the temperature of the 
cell. To determine more exactly just what 
takes place, the author took two cells as 
near alike as possible, connected them in 
series, and placed one in the direct sun- 
light and the other within a light-tight 
box. The two accumulators were then 
charged. During the first thirty hours 
there was no noticeable difference between 
the two batteries, but after this time it was 

‘noticed that the negative plate exposed 
to the light took on a grayer color, which 
indicated that the charge was more ad- 
vanced than the negative placed in the 
dark. The difference is due to a greater 
amount of oxide of lead reduced, and the 
difference in appearance first increases and 
then diminishes, finally disappearing 
when both plates are completely formed. 
A similar experiment, conducted with a 
view to determining the effect of light 
on the positive plates, gave the opposite 
result, those plates being placed in the 
dark forming more rapidly than the ones 
exposed to the sunlight, the effect being 
due, as before, to the reducing action of 
sunlight. Further, the positives formed 
in the dark had a deeper brown color than 
the others. In each case the capacity of 
the accumulators formed in the sunlight 
was the same as that of those formed in 
the dark.—Translated and abstracted from 
the Revue de I’Blectricité (Lausanne), 


January 31. 
# 


The Electrical Equipment of a Battleship. 

The electrical equipment of the Chilian 
battleship Libertad is arranged on an 
elaborate scale. The vessel is lighted with 
1,000 incandescent lamps, generally six- 
teen candle-power, but with fifty-candle- 
power lamps in clusters on the yard-arms, 
and fifty-candle-power lamps for the coal 
bunkers. The vessel has five generators, 
each with an output of 500 amperes at 
1,000 volts. They may be operated singly 
or in parallel. Specially insulated cables 


are used throughout, terminating in gun- 
metal section boxes, which feed the water- 
tight distributing or cutout boxes from 
which the lamps are controlled. In addi- 
tion to the five generators there is a 
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rotary converter. The plant is so ar- 
ranged that it can be controlled by one 
man. There are five powerful searchlights, 
arranged to be withdrawn into cover dur- 
ing action or in heavy weather. There 
are seventy motors, used generally for 
ventilating, but electric ammunition hoists 
have been arranged for the seven and 
one-half inch guns, and wherever suitable 
electric power has been applied to reduce 
manual labor.-—Abstracted from Engi- 
neering (London), January 15. 
: # 

Copper Ores and Their Physical Appearance. 

Not all copper ores are green, nor are 
all green ores copper, although in the 
greater number of cases this is true. The 
most common ore of copper is the green 
carbonate. Blue carbonate is not so com- 
mon, and the red oxide is even rarer. The 
black oxide is common, but is apt to be 
fused with other common minerals. 
Malachite, the green carbonate, occurs in 
massive radiated starlike crystal groups. 
The presence of a small percentage of this 
mineral gives the ore a decidedly green 
color, but an idea of its value may be 
judged from the weight. Azurite, the 
blue carbonate, resembles the green in its 
physical properties. Another common cop- 
per ore is a silicate having a green or 
bluish-green color. The red _ oxide, 
cuprite, is the richest copper ore, contain- 
ing, when free from impurities, over 
eighty-eight per cent of metallic copper. 
The black oxide also contains high per- 
centage of the metal. There are two sul- 
phide ores not uncommon. One, chal- 
copyrite, is the principal sulphide ore of 
copper. It resembles pyrite or sulphide 
of iron, but is more yellow. Bornite is a 
sulphide of iron and copper, usually con- 
taining upward of thirty per cent copper, 
and sometimes considerably more.—Ab- 
stracted from the Mining and Scientific 
Press (San Francisco), January 23. 

a 
Note on Interruption of the Central Station 
at La Haye, France. 

A four-hour interruption of the service 
at the La Haye central station occurred 
in December, 1902, and in this note M. A. 
Ham explains the peculiar incidents which 
took place. At this station, which operates 
as a three-wire 2 xX 120-volt system, an 
additional line of feeders was put down. 
As these feeders could not be laid in the 
same conduits, they were connected to the 
old by short pieces of cable. The lead 


sheathing of this cable broke down, allow- 
ing moisture to penetrate, resulting in 
a complete short-circuit. When this oc- 
curred, the storage battery was discon- 
nected from the bus-bars, and the heavy 
load demagnetized the generators, putting 
out all the lights. One set of generators 
became reversed, and they then picked 
up again, operating in parallel instead of 
in series. At this moment, thinking to 
assist the generators, an assistant threw 
on the storage battery, which was thus 
connected in series with the bus-bars, the 
whole forming a short-circuit. The gen- 
erators again were demagnetized and re- 
versed, picking up a second time in paral- 
lel with the battery. But a heavy load 
was now flowing through the short-cir- 
cuited feeders. ‘These became hot and 
enabled the defective circuit to be cut out 
at the switchboard. The author then ex- 
amines the conditions obtaining when a 
heavy load demagnetizes a generator, and 
gives some particulars of the arrangement 
of circuits on the switchboard.—Trans- 
lated and abstructed from the Bulletin of 
the Association des Ingénieurs Electriciens 
(Inege), January 25. 
# 
New Electric Traction System. 

In this communication Herr A. Schap- 
itz discusses critically the traction sys- 
tem proposed recently by Herr Lenggen- 
hager. This system was noted a short 
time ago. It consists in replacing the 
furnace in the steam locomotive by an 
electric heater. Herr Schapitz computes 
the electrical energy required to do this. 
He assumes steam at a pressure of fifteen 
kilogrammes per square centimetre, the 
temperature being about 200 degrees cen- 
tigrade. The capacity of the boiler is 
4,000 litres. The heat necessary to raise 
this to the temperature assumed is 760,- 
000 calories. To this must be added 281,- 
580 calories, in order to bring the boiler 
itself to the same temperature. Ten per 
cent radiation loss is assumed, so that 
to bring the water up to the temperature 
required in three hours equals for power 
delivered at the rate of 440 kilowatts, 
about 650 horse-power. If the cost per 
horse-power is only one-half pfennig the 
heating cost would be about 9.75 marks. 
Assuming, further, a consumption of 
steam of one thousand kilogrammes per 
hour, corresponding to a load of about 100 
horse-power, 182 calories per second must 
be supplied, This corresponds to 1,121 
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horse-power, and at the same price for en- 
ergy the cost would be 5.6 marks. Coal 
for a steam locomotive developing about 
100 horse-power costs approximately two 
marks per hour. The author concludes 
that this showing is sufficient to prevent 
the adoption of the system proposed, and 
that a pure electric system would be bet- 
ter-—T'ranslated and abstracted from the 
Elevtrotechnischer Anzeiger (Berlin), 
January 21. 
2 

ddy Currents in Dynamo Machines. 

'n this article Mr. M. B. Field criticises 
the recent paper read by Dr. W. N. Thorn- 
tor vefore the British Institution of Elec- 
trical Engineers, an abstract of which was 
given in the ELgctricaL Review, Janu- 
ary 30 and February 6. Exception is 
takin to the assumption made by Dr. 
Thornton, that the skin effect due to eddy 
currents at the surface of the rings which 
he ‘ested was not sufficient to alter ma- 
terially the distribution of magnetism 
within the iron. Curves are given to 
show that this effect did take place, and 
thai the magnetic effect, even when the 
frequency was as low as twenty per sec- 
ond, did not penetrate more than a few 
millimetres below the surface. The author 
then assumes a ring similar to that used 
by Thornton, but consisting of a bundle 
of ‘ine iron wires surrounded by an iron 
she!l five millimetres deep. He assumes 
that eddy currents circulate in this skin, 
due to the electromotive force induced 
therein by the induction in the laminated 
portion, neglecting the induction in the 
skin. He finds that there will be flowing 
in this skin a current of at least 1,000 
aniperes, when the induction is 500 lines 
per square centimetre. The current in 
the exciting coil to produce this induction 
must therefore consist of two components 
—-frst, equal and opposite to the demag- 
neiizing ampere-turns of the skin cur- 
rent, and, second, that necessary to pro- 
duce a flux in the interior. He finds that, 
with a frequency as low as eighteen, the 
value of the induction at the interior is 
only one-eighth of that at the exterior. 
The author believes that the method given 
by Dr. Thornton in the appendix for 
separating the hysteresis and eddy-current 
losses is of little practical value, and 
he thinks that the exploring coil method 
is not reliable-—-A bstracted fram the Elec- 
trician (London), February 5. 

2 
Electric Plant of a Piano Factory. 
The new factory of John Broadwood 
& Son, at Old Ford, London, has a very 
complete electrical equipment, some of the 
details of which are interesting. The 
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, Plant is laid out so that the material pro- 


gresses regularly throughout the buildings, 
and, wherever possible, it is handled me- 
chanically. The boiler house contains three 
locomotive boilers and one water-tube 
boiler. The latter is rated at 100 horse- 
power, and is arranged to burn sawdust 
and waste wood, which is delivered by an 
automatic conveyor at the door of the fur- 
nace. The grate of this boiler is on a 
level with the floor, so that no lifting of 
fue] is required. The engine room con- 
tains four engines, three of which are 
direct-connected to compound-wound gen- 
erators. ‘I'wo of the generators are rated 
at forty kilowatts and one at eighty. These 
machines are operated in parallel, and they 
are so wound that they divide the load 
proportionally to their ratings. On the 
switchboard the positive and negative 
switches are kept separate, being placed 
on different sections of the panel, but they 
are connected together by insulating links, 
so that they are operated by a single 
handle. One thousand lamps are used 
for lighting. The floor space is over 100,- 
000 square feet, and the cubical contents 
of the buildings about 1,125,000 cubic 
feet. For handling material in the yard, 
a traveling jib crane, operated by a 
fifteen-horse-power motor, is used. This 
crane is designed for a maximum load 
of two tons, which it will lift at the rate 
of fifty feet per minute. It travels at a 
rate of 220 feet per minute, and the 
radius of the jib is fourteen feet. It is 
used in stacking and handling the lumber 
in the yard, and can stack up to twelve 
feet from the ground. The elevators are 
operated electrically. Nineteen motors are 
used throughout the factory, in general 
driving short lengths of counter-shafting, 
to which groups of machines are connect- 
ed. Two motors driving the saws in the 
rough mill are compound-wound, so as to 
give increased torque under heavy load; 
the speed is not uniform. There is a 
complete telephone system and electric 
clock and signal system in the works.— 
Abstracted from the Electrical Engineer 
(London), February 5. 


me 


Flooded Motors. 

Some time since a note was made of the 
fact that a number of induction motors, 
driving pumps in the Knights Deep mine, 
Johannesburg, South Africa, had been 
flooded during the South African War, 
and after remaining under water for two 
years were dried out and found to be un- 
injured. It appears that these motors 


were installed by the South African Gen- 
eral Electric Company. There were twelve 
three-phase fifty-horse-power slow-speed 
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induction motors, and thirty-six fifteen- 
kilowatt type H transformers for operat- 
ing pumps, all manufactured by the Gen- 
eral Electric Company, Schenectady, N. Y. 
When war broke out it was impossible to 
remove the apparatus, and the shafts filled 
up with water. The motors and trans- 
formers were left under between 500 and 
1,000 feet of water two and one-half 
years. At the end of the war the shaft 
was pumped out and the apparatus re- 
moved to the surface. Of the motors, 
three were rewound in Johannesburg, but 
the others were dried in a steam-heated 
oven and then soaked in oil, the idea be- 
ing to see whether the insulation had suf- 
fered. It was found that these motors had 
not been injured sufficiently to make it 
necessary to rewind them, and they were 
therefore put back into service. The 
transformers were dried out in the same 
way, it being found that they did not need 


rewinding. 
—_--—__—— 


Magnetic Tests of Whole Sheets of 
Tron. 

The usual method of testing sheet iron, 
says the current number of Engineering 
(London), -is to select samples from the 
various portions of the sheet, of a size and 
shape suitable for the apparatus employed. 
Objections may be raised to this practice, 
as the result obtained would depend upon 
whether the samples were taken from 
near the edge or from the centre of the 
sheet. To avoid error due to this prac- 
tice an apparatus has been constructed by 
Siemens & Halske, in which the sheet is 
tested as a whole. The apparatus con- 
sists of a coil of wire wound over and 
through a cylindrical frame, thus forming 
a hollow cylindrical coil, the conductors 
running parallel to the axis. The sheets 
to be tested are slipped into this coil, and 
are held by circular grooves in the end- 
pieces. Several sheets may be tested 
simultaneously, four, as rule, where the 
thickness is 0.02 inch, and six where the 
thickness is 0.012 inch. The chief advan- 
tages claimed for this device, which is due 
to Mr. Rudolph Richter, are: there is no 
cutting of sheets and no waste of mate- 
rial; samples are mounted readily and 
average values for the whole sheet ob- 
tained ; there is little heating of the test 
piece; there is a good efficiency factor, 
and practically no stray fields, the sheets 
being allowed to overlap at the ends. In 
scientific determinations accurate dimen- 
sions must, of course, be insisted upon, 


but for practical testing this overlapping 
is not of much consequence. The appa- 
ratus is now being tested by the Reich- 
sanstalt, with a view to determining its 
reliability, 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL APPARATUS. 


Gas Explosions and Bituminized 
Fibre Conduit. 

The American Conduit Company, 170 
Broadway, New York city, announces that 
its bituminized fibre conduit is a special 
precaution against dangerous explosions 
of gas in manholes and subways. During 
the last six months alone there have been 
at least a dozen explosions of gas in 
manholes or subways, which have resulted 
in loss of property and injuty to persons 
near-by. A number of these accidents 
have been traceable to improper precau- 
tions in the erection of the conduit sys- 
tem through which current-carrying con- 
ductors have been laid. The American 
Conduit Company states that its con- 
duit is electrolysis-proof and impervious 
to moisture, affording a continuous sealed 
duct from manhole to manhole, through 
which leaking gas can not penetrate. The 
inner surface presents a laminated insu- 
lator, withstanding 50,000 volts alternat- 
ing current, and will not scratch the ca- 
bles, exposing the live conductor. 

Another claim which this company 


makes for its conduit is the great facility ~ 


with which it can be installed, owing to 
the lengths in which it is cut, and the 
extreme light weight of the material. 
The offices of the American Conduit 
Company are at 170 Broadway, New York 
city; 336 Macy street, Los Angeles, Cal., 
and Manhattan Building, Chicago, Ill. 


°ape 





A Combination Plug and Socket. 

The accompanying illustration shows 
the new form of plug and socket which 
has been designed by Mr. W. H. Kelsey, 
313 Electric Building, Cleveland, Ohio. 
This apparatus has a number of points 
of unusual merit, and it will probably 
become a rapid seller in the field of elec- 
trical supplies. 

When the device is made use of as an 
attaching plug, the opposite ends may con- 
tain either an Edison or a Thomson-Hous- 
ton plug. Contacts with the electrical con- 
nections of either are made from the same 
supporting arms within the holder. By 
simply reversing either end of this double 
plug, either the Edison or the Thomson- 
Houston plug is presented for attachment 
to its proper socket. 

A valuable feature of this device is in 
the entire absence of twisting the cord. 
In avoiding twisting the cord, the double 
plug is removed from the holding arms, 








and the detached part is screwed into 
the corresponding socket. The holder, 
with its connecting arms, which carries 
the connecting cord, is then slipped into 
proper place, the arms snapping tightly to 
the side contacts of the plug. 

When the device is used as an electric 
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COMBINATION PLUG AND SOCKET. 


lamp socket, the reversible portion may 
contain two sockets, one in each end. In 
this way the device can be made to hold 
two lamps, either in multiple or in series, 
by making the proper connections. Or the 
same manipulation will allow of the plug 
being used as an extension socket, per- 
mitting any two pieces of apparatus to 
be run from the same connecting plug. 








Alternating-Current Cranes. 

The use of alternating-current motors 
for crane service is now attracting the 
attention of careful students of shop 
economy, on account of the absolute re- 
liability of the motor and its very low 
cost of maintenance. These valuable feat- 
ures result directly from the extreme sim- 
plicity of the induction motor and can 
not be better exemplified than by depict- 
ing the experience of one of the largest 
plants in the country. 

This plant, equipped six years ago with 


forty Westinghouse induction crane mo- 
tors, but now having eighty motors in 
constant service on nineteen traveling 
cranes (one to thirty tons’ capacity), 
shows the entire cost of motor repairs 
during a period of six years to be less 
than sixty dollars. This expenditure 


amounted to only a few cents per motor 


per year. The number of motors is large, 
the cranes for the most part are heavy, 
and they have been in constant and severe 
service for a number of years, performing 
with celerity all of the numerous and com- 
plex operations demanded of machine shop 
cranes, handling work from the smallest 
to the largest sizes. 

In the foundry, likewise, cranes are in 
use, carrying and pouring metal, and lift- 
ing patterns from the moulds, exacting 
work of a nature that thoroughly tests 
the good regulation and the careful con- 
trol which are secured in an alternating- 
current equipment. The reliability of 
service is to be judged from the fact ihat 
during the six years of operation there was 
not a single delay chargeable to the mo- 
tors. 
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ALTERNATING-CURRENT TYPE ‘‘C’”’ Moror. 








The alternating-current crane equip- 
ment includes type C variable speed mo- 
tors for the trolley, bridge, hoist and 
auxiliary hoist, two autotransformers, one 
controller for each motor, and one electric 
brake for the hoist motor. 

Westinghouse type C variable speed mo- 
tors are designated as Nos. 1, 2, 3, etc., 
but no horse-power rating is given, as this 
method of stating the output of a motor 
gives no real information as to its fitness 
for any particular crane service. This 


can be judged better from the performance 
curves of the motor. 
The motors are wound for either two- 
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phase or three-phase circuits and for 
standard voltages of 200 and 400. 
Variations in speed are secured by 
changing the voltage impressed on the 
motor, which is accomplished by two auto- 
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in which it is fastened to the face-plate. 
The other surface ean then be used. 
The controller brushes are also made 
of hard rolled copper bar. 
This type of controller in its improved 








CAGE oF TweENTY-TON CRANE, EQUIPPED WITH THREE-PHASE MoTor, SHOWING 
CONTROLLERS AND AUTOTRANSFORMERS. 


transformers operated by a standard 
thirteen-point controller giving twelve 
speeds in approximately equal steps. 

Tlie autotransformers perform the same 
service as the usual controller resistance— 
they cut down the line voltage to a value 
suitable for the speed requirements of the 
motor, 

‘lwo autotransformers supply all of the 
moiors for a single crane. They are pro- 
portioned to meet the collective demand for 
current which may be made by the simul- 
tancous action of all of the motors, but 
this cireumstance is so infrequent in its 
occurrence that comparatively small auto- 
transformers suffice. 

The controllers designed for regulating 
and reversing type C variable speed mo- 
have a large number of steps for 
regulation and are conveniently operated 
by a lever connected by a link to the con- 
trolier arm. 

‘the controller is of the face-plate type 
of construction and presents an unusual 
simplicity of design. Its parts are few, 
simple and durable. The base is a sub- 
stantial slab of slate mounted in a neat 
cast-iron frame. Upon its surface are 
ranged contact segments of rectangular, 
hard rolled copper bar. Each segment 
has two finished surfaces, and when one 
surface becomes damaged the segment may 
easily be reversed owing to the manner 


tors 


form has been in service for over a year 
and has given entire satisfaction. 
One of the novel features of an alter- 
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not to be as lightly approached. The 
peculiarities of ine alternating current 
make the design of a successful magnet 
a difficult problem. 

The alternating-current brake magnet 
consists of two U-shaped magnets having 
the limbs of their U’s in a vertical posi- 
tion with coils surrounding each limb. 
The upper U is fixed and supported by 
a bracket bolted to the motor. The lower 
U, which is known as the armature, moves 
upward when attracted by the fixed part, 
and falls when released, the movement 
being rigidly transmitted to the brake 
shoes by a bell crank lever. When the 
magnet is energized, the armature is lifted, 
releasing the brake shoes; and when the 
circuit is opened, the armature falls, ap- 
plying the brake shoes to the brake wheel. 

The magnet itself is controlled by a 
small switch mounted upon the face of the 
controller. When the controller is mov- 
ing to the first notch, the magnet switch 
is closed, and current flows through the 
winding, energizing the magnet. When 
the controller moves to the off position, 
the magnet switch opens and the arma- 
ture falls by gravity, and should the power 
fail while the crane is hoisting, the brake 
would immediately set and prevent the 
load from falling. 

Westinghouse alternating-current mag- 
nets are made for a range of voltage and 
frequency corresponding to the motors. 
The magnet operates across one phase of 
the polyphase circuit, receiving full volt- 
age. 

"The application of variable speed alter- 
nating-current polyphase motors to crane 
service is well past the experimental stage. 

















FIFTEEN-TON GANTRY CRANE, EQUIPPED WITH ALTERNATING-CURRENT CRANE Motors, 


nating-current crane is the use of alternat- 
ing current for the brake magnets. The 
action of the alternating-current magnet 
may be stated in general to be the same 
as that of an ordinary direct-current 
solenoid magnet, but its construction is 


The most exacting requirements have been 
met with signal success. The Westing- 
house company has already equipped a 
hundred or more cranes with motors of 
this type and all are doing their work in 
a most acceptable manner. 
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The ‘‘ Lorimer”? System of Machine 
Telephony. 

The history of invention has shown 

time and time again the hard fight which 
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tion has been worked up to a high degree 
of perfection, the greatest ingenuity hav- 
ing been exercised to bring about a serv- 
ice which shall be absolutely accessible 





Fie. 1.—TuHeE ‘‘ Lontm™eER ” MACHINE TELEPHONE EXCHANGE. 


new ideas must make against established 
ideals, and the long wait which is often 
necessary before their true value is recog- 
nized. In very recent times no better evi- 
dence of this condition has been afforded 
than the contention which the telephone 
engineer has held forth against automatic 
systems of operating. Unlike other indus- 
trial organizations, a large increase in the 
number of subscribers does not always 
bring economy in operation. On the other 
hand, the problem of economical hand- 
ling of increased traffic at the rate upon 
which an original installation was based 
has caused the greatest concern in the 
problem of telephone management. 

The advocate of machine telephony 
bases his principal claim on the fact that 
any degree of expansion may take place, 
without extra cost of operation. The in- 
troduction of multiples is done away with 
by the mechanical apparatus, and the claim 
is also made that the machine does away 
with the personal equation, solving all 
the difficulties inherent with this element. 

On the other hand, the telephone engi- 
neer who believes in the simplicity of 
the manually operated exchange contends 
that the automatic machine brings about 
a multiplicity of contacts and a com- 
plicated machine of an infinite number 
of parts, presenting a wonderful oppor- 
tunity for breakdown and disorder. 

The manual system of telephone opera- 


and practically continuous. To compete 
with this high quality of established serv- 
ice, the inventor of the automatic tele- 
phone apparatus has to bring forth a ma- 
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being used with more or less success. Not 
only have these systems had the backing 
of their inventors, but they have also in- 
terested capital to an extent which has al- 
lowed of their adaptation in considerable 
quantities, and this adaptation seems to 
be on the increase. 

The system which is described in the 
present article has been worked ou: by 
two inventors, and, it is claimed, vper- 
forms all the functions of a large tele. 
phone exchange without operators. ‘This 
system, which takes its name from the 
inventors, is known as the “Lorimer” ma- 
chine telephone. The accompanyiny il- 
lustrations will give a good idea of the 
apparatus, and the following descrip’ ion, 
prepared by Mr. F. Dagger, late chief 
electrical inspector of the Birmingham 
& Sheffield National Telephone Company, 
of England, will supply the details of op- 
eration. 

The “Lorimer” machine telephone ex- 
change is built in units or sections of 
100 lines, each of which is sent out from 
the factory fully wired and tested, as 
shown in Figs. 1 and 2. These sec- 
tions, of which there may be any number 
in an exchange, are joined together by 
trunk cables which are common to the 
use of the whole system, and it may be 
noted that this is the first machine oper- 
ator in which, due regard being had to 
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chine which, it would seem, is beyond the 
pale of human contrivance. However, sev- 
eral systems of automatic telephone appa- 
ratus are already on the market, some 


economy of wiring, trunking has been 
satisfactorily accomplished. It will be 
seen from Fig. 1 that the section com- 
prises five vertical rows, of five cylinder 
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switches each ; in addition to which there 
are three other switches on the extreme 
left. The latter mechanisms comprise the 
sectional or controlling division of the 
section, and, beginning at the top, con- 
sist of a “decimal indicator,’ “decimal 
register controller,” and “division starter.” 


The five cylinder switches of each vertical 
row constitute a percentage or connect- 
ing division, and in combination their 


functions correspond with those of a 
ma: ual operator handling a pair of cords. 
It will be seen that the section illustrated 
ha» fve connecting divisions or a capacity 
for ten people out of 100 to converse at 


the same time. This average is seldom 
ex. ded in actual practice, but a section 
mi’ be ordered with any desired num- 
ber of divisions, just as a section of mul- 


tip. switchboard may be constructed with 
any desired number of cords; with this 
im ortant difference, that divisions may 
be «ded to or taken away from a section 
at sny time without interfering with the 
operation of the other divisions. 

ig. 3 is a subscriber’s telephone set, 
which, in addition to the receiver, trans- 
mi‘ier and ringer, consists of a signal 
treismitter adapted to transmit electrical 
impulses to the mechanisms in the central 
office which step forward the various 
switches to the desired positions. On the 
face of this telephone set is an indicator 
plate in metallic connection with the com- 
» return wire and on which are four 
pointers set in grooves and adapted to 
e up or down opposite numerals 0 to 
9 in each groove, indicating thousands, 
hundreds, tens and units, respectively. 
Tius, reading from left to right, any 
combination from 0 to 9999 can be set. 
Fitted to each pointer on the inside of 
the plate and in metallic connection there- 
wil, are brush contacts arranged to 
form a circuit with four rows of station- 
ary contact springs, corresponding to the 
numerals on the plate. These springs 
are severally connected to forty contact 
pins set in the form of a circle 
on an insulated plate. A clock train oper- 
aicd by a motor spring, and . con- 
trolled by an electromagnet, steps~ for- 
werd a revolving contact brush over the 
contact pins, of which, in addition to 
those named, there are three others, 
named, respectively, the “normal,” “pre- 
liminary” and “talking” pins. A lever 
for setting the revolving brush in its 
starting position is seen on the right of 
the telephone set. 

After setting the pointers to indicate 
the number wanted, the subscriber pulls 
down the lever, which winds the clock 
spring and moves the revolving brush 
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from the normal to the preliminary pin. 
This connects No. 1 wire with the com- 
mon return and completes the circuit with 
the sectional division of the exchange. 
As soon as the sectional division has se- 

















Fie. 3.—SuBSCRIBER’S TELEPHONE SET, ‘‘ LORI- 
MER ” TELEPHONE SYSTEM. 

lected an idle connecting division, the 

lever commences to rise, and in so doing 

passes the revolving brush over the con- 

tact pins, thereby causing impulses, cor- 

responding to the thousands, hundreds, 
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tens and units at which the pointers have 
been set, to be communicated to the con- 
necting division. The number of im- 
pulses for each set of numerals are con- 
trolled by the number of gaps in the cir- 
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cuit between the preliminary pin and the 
talking pin, which are regulated by the 
positions of the pointers on the indicator 
plate, in combination with the springs at 
the back thereof. When the lever reaches 
a stationary position, with the contact 
brush on the talking pin, the receiver is 
placed to the ear, and the ringing button 
on the indicator plate pressed. Should 
the line wanted be busy, this is made clear 
from the fact that the vibrations of the 
ringing can not be heard, whereas if the 
connection was made they would be per- 
fectly audible. Replacing the receiver on 
the switch-hook steps the revolving brush 
from the talking to the normal pin, and 
restores the mechanisms at the exchange 
to their normal positions. The normal 
position of the revolving brush is on the 
normal pin, to which line No. 2 is con- 
nected, leaving the line circuit through 
the ringer, with the receiver on the switch- 
hook, or with it off, through the talking 
circuit. When a call is received it is 
answered in the same way as on a manual 
exchange. 

Fig. 4 is the “decimal indicator.” 
Upon this device are represented the 100 
lines of the section. Its functions are: 
to test all the lines of the section for 
calls, to select an idle connecting division, 
and in combination with the “decimal 
register controller” and “division starter” 
to form a circuit for the calls to the divi- 
sions, preliminary to the latter taking 
them up. The decimal indicator also 
tests all lines for crosses or grounds once 
in every four seconds, the existence of 
these troubles being announced to the at- 
tendant by the ringing of a loud gong, 
when the defective wires can be imme- 
diately located and isolated until reme- 
died. The decimal indicator consists of 
three commutators of 100 segments each, 
one of ten segments, and two battery feed 
rings. Of the commutators of 100 seg- 
ments each: to the first, called the “line 
ring,” are connected the No. 1 wires from 
each telephone on the section; the sec- 
ond, or “guard ring,” is connected with 
the guard or “busy test” wires, of which 
there is one for each line of the section, 
they being also represented on each “con- 
necting division,’ for the purpose of 
guarding busy wires against interferences. 
The third, or “units ring,” and the “tens” 
ring of ten segments are used in con- 
junction with the decimal register con- 
troller to indicate the units and tens value 
of the calling line to the signal registers 
of the connecting divisions. A concentric 
ring carrying contact brushes revolves 
round the commutators at the rate of 
twenty revolutions per minute, ‘a brush 
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passing over each of the segments once 
every three seconds. The act of pulling 
down the lever by a subscriber connects 
No. 1 wire with the common return, as 
already mentioned; this also completes 





Fic. 5.—PERCENTAGE OR CONNECTING DiVvI- 
SION, ‘‘LORIMER” MACHINE TELEPHONE SyYsTEM. 


the battery circuit through these wires and 
the windings of an electromagnet, which, 
in combination with a clutch, brings the 
concentric frame to a stop, with the 
brush resting on the segment of the line 
ring to which the calling subscriber’s 
line is connected. The other brushes are 
resting on the segments of their respec- 
tive rings, thereby forming circuits, 
which in combination with the decimal 
register controller and the division starter 
select an idle connecting division. When 
the connecting division has been seized 
the concentric ring resumes its motion. 
Fig. 5 is a “percentage or connecting 
division,” which consists of five cylinder 
switches, comprising a rotary switch, 
which controls the circuits for the rest 
of the division; a primary connector, 
carrying contacts representing Nos. 1 and 
2 lines of the circuits of each subscriber 
on the section, which, by means of rotat- 
ing brush contacts, completes the circuit 
with the interconnector; an intercon- 
nector, carrying contacts representing 
trunk circuits to every section of the ex- 
change, which, by means of rotating con- 
tacts, selects a secondary connector of a 
division on which is the line of the called 
subscriber. A secondary connector, car- 
rying contacts representing the lines and 
guard wires of its own section, which, by 
means of rotating contacts, completes the 
circuit from the interconnector with the 
called subscriber’s line; a signal trans- 
mitter controller, which, as its name im- 
plies, controls the signal transmitter of 
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the calling line by forming circuits for 
the starting and release impulses at the 
calling subscriber’s station. 

Fig. 6 is a cylinder switch of a con- 
necting division, showing the stationary 
and rotary brush contacts. As will be 
seen in Fig. 1, these switches compose 
ninety per cent of the exchange mechan- 
ism, therefore the solidity, simplicity and 
economy of their construction are impor- 
tant factors in the éxchange. The cylin- 
ders are uniform in their design and only 
differ from each other when in position 
by the manner in which they are wired 
for the required circuits. Each one con- 
sists of a cylinder of insulating material 
having an external diameter of six and 
three-quarters inches, the space within 
which the contact brushes rotate being 
four and one-quarter inches. Embedded 
in the insulating material are 528 strips 
of German silver, the outer ends forming 
the tips on which the wires are soldered, 
and the inner ends the knife contacts 
which are wiped by the double contacts 
of the rotary brushes. These cylinders 
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with the springs embedded therein are 
manufactured in one operation by a spe- 
cially designed mould and frame, at a 
cost below that of a single row of multiple 
jacks in a manual switchboard. When 
it is remembered that a 2,000-line mul- 
tiple switchboard has 1,000 rows of jacks, 
2,000 subscribers’ drops or lamps, and 
200 pairs of cords and plugs, with clear- 
ing-out drops or lamps, in addition to the 
operators’ equipments; whereas a “Lori- 
mer” machine telephone of a similar ca- 
pacity would require only 520 cylinder 
switches, some idea may be gained of the 
marvelous simplicity of this invention. 
Fig. 7% shows the rotary brush for the 
cylinder switch. ‘This consists of an 
aluminum spider carrying a number of 
brushes, mounted radially in a clamp of 
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insulating material. Each brush is com. 
posed of two German silver springs, ar. 
ranged to make hard wiping connections 
of the two surfaces of the knife contacts 
in the cylinder switch, when the spider 
is revolved. One objection that has hither- 
to been made to automatic telephone op- 
operators has been that the pressure of 
the springs on the contacts has been too 
light to ensure good circuits, but with 
this system of contacts the pressure is not 
only heavy but uniform; the switches be 
ing dustproof and the knife contacts of a 
wiping nature,’ this objection is entirely 
removed. The cylinder and brushes here 
illustrated have been subjected to a test 
comprising a series of rapid revolutions, 
equal to the completion of 23,000,000 calls 
or 150 years’ actual use, and they are now 
in a serviceable condition. ‘Through the 
centre of the rotary spider is fitted a 
spindle gear which is operated by the 
shafting of the divisions in combination 
with a controlling electric clutch when- 
ever a call is sent in. It may here be 
stated that with the exception of the con- 
centric ring on the decimal indicator and 
the shafting, all the mechanisms are nor- 
mally in a stationary position; motion be- 
ing to the other parts, only when a call 
is being sent through and then only one 
division is affected. 

Each section is built upon a steel frame, 
having a series of arms for the cylinder 
switches. With the exception of the nec- 
essary insulating material, the exchange 
is constructed of metal throughout. The 
driving gear consists of a longitudinal 
shaft between each section; and on each 
section a horizontal shaft and six vertical 
shafts, one for the sectional division and 
the ‘balance for the precentage divisions. 
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Fie. 7.—RotTary Brush FOR CYLINDER SWITCH, 
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These shafts are revolving continuously in 
a working exchange at a speed of fifty 
revolutions per minute, and at this rate 
connections are completed in eight sec- 
onds. The shafting is driven by an electric 
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motor, one-eighth horse-power per section 
being all the power required for operating 
the machine. A storage battery at the 
central office supplies current for the mo- 
tor, also for the ringing and talking cur- 
rent at the subscribers’ stations, as in a 
manual central energy system. A poten- 
tial of thirty volts is ordinarily employed. 

Only one battery is required. 

Fig. 2 shows the back of a section com- 
pletely wired, the neatness and compact- 
ness being apparent. More important than 
this, however, is the fact that all this 
work is done before the equipment leaves 
‘he factory, enabling each section to be 
‘thoroughly tested before shipment and 
-;ying the telephone manager the enor- 
ious cost of installing, now incurred with 
a large manual switchboard. The only 
wiring to be done when the machine ar- 
vives at its destination is the connecting 
‘ogether of the sections and the attach- 
ing of the subscriber’s leads on the ter- 
minal strips of each section. When the 
-xchange is in operation, one attendant is 
ample to supervise the working of twenty 

ctions of 2,000 lines. The substantial 
-haracter of the construction and the al- 
uiost uniform nature of the component 
parts reduces the cost of maintenance to 
x point much below that of the manual ex- 
‘-hange. The wear and tear is practically 
nil. The floor space occupied by each 100- 
line section is eight by one and one-half 
‘cet, and taking into consideration the 
open space required in a manual exchange, 
ie “Lorimer” machine telephone would 
‘ake up much less room than a manual 
<witchboard of the same capacity. 

One special feature of this machine is 
hat of storing calls, in the event of a 
rush of traffic causing the connecting ca- 
pacity of any section to be exceeded. 
Should the connecting divisions be occu- 
pied when a call is sent in by a sub- 
<criber, the lever on his telephone set 
will not rise, indicating thereby that the 
call is held, pending the release of a con- 
necting division. Immediately one of these 
is free it is taken up by the waiting call, 
the subscriber being made aware of this 
fact by the rising of the lever which com- 
pletes the connection. This is the first 
occasion that any exchange has been de- 
vised which will enable a subscriber to 
obtain a connection under similar condi- 
tions, without having to make a second or 
subsequent calls. This is one of many 


points that emphasizes the completeness 
with which the details of this more than 
human invention have been worked out. 
lt is safe to predict an unprecedented 
future for the “Lorimer” machine tele- 
phone, inasmuch as it marks the opening 
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of a new era in the telephone world, afford- 
ing the investor and the telephone user 
alike advantages hitherto unattainable. 

The “Lorimer” machine telephone is 
manufactured at Piqua, Ohio, by the 
American Machine Telephone Company, 
Limited, the owner of the patents for the 
United States and the principal civilized 
countries of the world. The rights of the 
Canadian patents for Quebec and Ontario 
have been sold to the Canadian Machine 
Telephone Company, Limited, which has 
erected a factory in Toronto, where it 
has an exchange in operation. 

Mr. N. D. Neill is president and gen- 
eral manager of the company, Mr. C. J. 
Kintner is vice-president, and Mr. G. W. 
Lorimer is secretary-treasurer and elec- 
trical engineer. 
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High-Pressure Gas Distribution by 
Gas Power. 

A gas power installation of exceptional 
interest is now under construction by the 
Laclede Gas Light Company, of St. Louis, 
Mo. The system has for its object more 
efficient distribution of gas over larger 
areas than may be economically covered 
by the simple method of running large 
low-pressure mains from a centrally lo- 
cated gas generating plant to supply all 
parts of the city. The system under con- 
struction is intended to supply the entire 
city of St. Louis, embracing an area of 
approximately sixty-five square miles. 

It is evident that in order to serve the 
outlying districts of such an area, one 
of three methods must be employed: 1, 
large low-pressure feeder from central 
holder to centre of district to be covered ; 
2, medium sized feeders from main holder 
to auxiliary holder in centre of district; 
and 3, high-pressure feeder to distributing 
centre, using pressure-reducing valves at 
this point for obtaining proper pressure 
upon the service lines. The enormous ex- 
pense for construction entailed by the first 
two methods has practically prohibited 
their use in St. Louis, and the high-press- 
ure system is being installed. With this 
system, the size of feeder pipes is greatly 
reduced and the necessity of auxiliary dis- 
trict holders is entirely done away with. 

For serving suburban communities, 
lying far beyond the city limits, this meth- 
od may be extended and the pressure of 
the gas raised to any desirable extent 
for transmission through small pipes, this 
pressure being reduced at the suburban 
distributing centre by pressure regulators, 
as in the medium pressure system above 
mentioned. 

This gas distribution system as a whole 
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presents a striking similarity to the ordi- 
nary alternating-current distributing sys- 
tem with primary high-pressure feeders, 
reducing transformers and secondary low- 
pressure distributing lines, the theory of 
high-pressure transmission being in both 
cases identical. 

The pressures to be employed in the 
system under construction at St. Louis 
are approximately five pounds per square 
inch for the medium pressure feeders and 
from twenty to eighty pounds per square 
inch for the high-pressure suburban feed- 
ers. On account of the use of cast-iron 
mains, the five-pound limit was chosen for 
the medium pressure system, but for the 
high-pressure system iron pipe with 
screwed fittings will be used. With this 
construction any desirable pressure may be 
carried with entire safety and the radius 
of distribution extended to 100 miles if 
necessary. 

In the medium pressure system, the gas 
pressure will be supplied by a blowing 
unit, consisting of a standard Connersville 
blower direct-driven by a 300-horse-power 
Westinghouse horizontal gas engine. The 
engine is of the type recently brought out 
for high-power work and embodies a num- 
ber of newly developed features which dis- 
tinguished the construction of the horizon- 
tal type. The engine has two double-act- 
ing cylinders, sixteen and one-half inches 
in diameter and twenty-four-inch stroke, 
arranged in tandem with a single crank. 
The engine uses for fuel the ordinary 
illuminating gas, such as is distributed to 
customers and draws its supply directly 
from the gas main. The engine operates 
upon the four-stroke cycle and the method 
of governing secures a constant quality 
of explosive mixture at all loads, the 
quantity of the mixture being propor- 
tioned by the governor to the load on the 
engine. Electric ignition is employed. 

In this particular installation the en- 
gine is controlled by an automatic press- 
ure governor which adjusts the speed of 
the unit in direct proportion to the de- 
mand for gas, the speed thus being in 
inverse proportion to the pressure in the 
distribution main. So sensitive is this 
control that the variation in pressure will 
not exceed eight ounces for a fifty per 
cent range in gas output. 

The regular centrifugal speed governor 
is, however, also used in order to prevent, 
under any conditions, the engine running 
at excessive speed. 

The St. Louis installation is one of the 
first of its kind in the illuminating gas 
field and presents many interesting feat- 
ures which will be subsequently brought 
out in special articles at the completion 
of the work. The system has, however, 
long been in successful use in the dis- 
tribution of natural gas over large dis- 
tricts adjacent to natural gas fields. The 
St. Louis system is in charge of Mr. W. A. 
Baehr, engineer of the Laclede Gas Light 
Company. 
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THE GERMAN-AUSTRIAN ELECTRICAL AMALGAMATION— 
It is proposed to completely amalgamate the Union Electricity 
Works, of Berlin, with the Allgemeine Electricity Company, of 
Berlin, the capital of the latter being largely increased in order 
to carry out the absorption. The Union company is represented by 
the Austrian Electricity Company, which has a capital of $1,000,000, 
with manufacturing works in Vienna. The Allgemeine company 
merely maintains a large sales bureau in the Austrian capital. 


AN EXTENSIVE TELEPHONE MERGER—The Pioneer Tele- 
phone Company, with headquarters at Guthrie, O. T., the Long- 
Distance Telephone Company, of Shawnee, and the North American 
Telephone and Telegraph Company, of Muskogee, I. T., have effected 
a merger, with headquarters at Guthrie. The company will control 
twenty-five exchanges, 2,000 miles of pole lines and 3,000 miles of 
wire circuits, the lines lying mainly in Oklahoma and Indian terri- 
tories, although they also extend into southern Kansas, to Carthage, 
Mo., and to Dennison, Tex. The company will incorporate with a 
capital stock of $3,000,000, about $1,000,000 outstanding. 


LAKE SHORE & MICHIGAN SOUTHERN TO ESTABLISH 
A TELEPHONE SYSTEM—A private telephone system is to be 
constructed by the Lake Shore & Michigan Southern Railroad. 
This will connect the main offices of the company. The system 
will not be used for issuing train orders or conducting train opera- 
tions. It will extend from New York to Chicago, and from Ash- 
tabula a spur will run to Pittsburg. The latter branch will pass 
through Youngstown, and will be connected with the office of the 
superintendent at that point. In this manner the local head- 
quarters will always be in constant communication with the gen- 
eral offices in New York and Chicago. 


ELECTRICAL DEVELOPMENT IN JAPAN—A scheme to con- 
struct an electric railway between Kyoto and Otsu, Japan, as pro- 
posed by M. Asano, of Tokio, and other Japanese capitalists, has 
been approved by the leading business interests in both cities, and 
a syndicate is expected to be formed for the purpose of carrying out 
the enterprise. The length of the road will be some thirty miles. 
The municipal authorities of Osaka—the principal commercial city 
of Japan—propose to construct an extensive electric traction sys- 
tem. City bonds to the amount of 3,000,000 yen (about $1,250,000) 
are to be issued for the purpose of capitalizing the undertaking. 
This is the first project mooted by a Japanese municipality for the 
construction of an electric traction system, all such enterprises in 
that part of the world so far having been undertaken by private 
capitalists. 


ANNUAL MEETING OF THE CENTRAL DISTRICT AND 
PRINTING TELEGRAPH COMPANY—At the annual meeting of 
the stockholders of the Central District and Printing Telegraph 
Company, held at Pittsburg, February 11, the capital stock of the 
company was increased from $10,000,000 to $15,000,000. A sum- 
mary of the annual report read at the meeting shows the revenue 
for the year to be $2,733,926.78, an increase of $567,925.52; ex- 
penses, $1,991,842.81, an increase of $403,942.05, making the net 
earnings $742,083.97, an increase of $164,003.47. There was an in- 
crease of 985 subscribers, and the company now has 56,744 sub- 
scribers. Twenty-one new exchanges were opened, making a total 
of thirty-eight main exchanges, 154 branch exchanges and 251 pri- 
vate branch exchanges. Toll stations were established in thirty 
new towns, making 941 cities and towns now supplied. The com- 
pany operates 558 miles of underground conduit, and has a total 
of 143,363 miles of wire, an increase of 24,960 miles. During the 
year the company spent $1,000,000 in betterments to its plant. 


ELECTRIC LIGHTING AND POWER EQUIPMENT FOR VEN- 
EZUELA—The Caracas Gas and Electric Light Company and the 
Electric Light Company, of La Guayra, are in the market for ap- 
paratus for increasing the capacity of these plants. The Caracas 


company at present draws the bulk of its power—some 800 horse- 
power—from an hydraulic power plant located at El Juaire, about 
twelve miles from the Venezuelan capital. The lighting plant to 
be installed at La Guayra will have an initial capacity of 3,000 in- 
candescent and 250 are lamps. A lighting and power plant, with 
an initial capacity of 800 horse-power, is to be established at 
Ciudad Bolivar. It is also proposed to build a power plant at Juan 
Diaz, to supply the cities of Macuto and Maiquetilla. The electric 
lighting plant at Valencia is also to be increased in capacity, as 
is the water power plant which lights the city of Merida. An im- 
portant Venezuelan railroad project is the proposed change of power 
on the steam railroad system which runs between La Guayra and 
Caracas. This road is operated by the La Guayra Railroad Com- 
pany. It is a thirty-six-inch gauge line and twenty-six miles in 
length. Water power will be employed to generate electricity. The 
change into electric motive power of the horse-car lines of the 
Compania Anonima Tranvias Bolivar and the Tranvias de Caracas, 
aggregating twelve miles, is also being considered. 


THE BRITISH WESTINGHOUSE COMPANY—At the recent 
annual meeting of the British Westinghouse Electric and Manu- 
facturing Company, held in London, England, Mr. George Westing- 
house, chairman of the company, spoke at some length in regard 
to the British and American Westinghouse companies. The orders 
in hand not executed on January 31 last amounted to £1,608,256. 
He stated that it is proposed that the British company shall dupli- 
cate at its plant in Manchester the business done by the American 
Westinghouse companies. The combined capital of the latter now 
amounts to £8,000,000, and their output for the fiscal year ending 
March 31 next will exceed £6,000,000. He also stated that the orders 
and contracts on hand were very large, and that the monthly re- 
ceipts of new orders for a long period have equaled the output of 
the factories of all these companies, notwithstanding a constant 
increase in the facilities of each. At the plant of the British com- 
pany, during the last two years, new shops have been completed, 
having an aggregate capacity of sixty per cent of the older works. 
The plant now covers about thirty acres of land, gives employment 
to 7,000 operators, and it is stated that the entire capacity will be 
required. The trade of the British company with the colonies is 
rapidly increasing. In Australia and New Zealand the company's 
sales show a satisfactory increase, and in South Africa there has 
been a marked revival of the company’s business. 


IDAHO WATER POWER INSTALLATION—Developments of 
the water power near the mouth of the Grand Ronde river have 
been determined on by the Lewiston Water and Power Company. 
The company has had a series of surveys of proposed improvements 
made. The improvement will entail an expenditure of from $800,000 
to $1,000,000. The plans include the ultimate development of 25,000 
horse-power on the Grand Ronde river at a point about thirty miles 
south of Lewiston, Ida., and the production of electric energy, which 
will be used for lighting, traction, manufacturing and mining within 
a radius of seventy-five miles. The Lewiston Power and Water 
Company has had the project under consideration for the past three 
years. Only recently was it finally decided on. The plans of the 
company became known through completion of arrangements with 
the Moscow Electric Power and Light Company to have that in- 
stitution provide for the marketing of power in the entire territory 
north of Lewiston. The Moscow company has already made a con- 
tract with Genesee to provide power for electric light and city 
pumping plants, also for grist mills and other manufactories there. 
Power from the same source will be used for like purposes in Mos- 
cow and other towns in the Palouse country. Work on the develop- 
ment on the Grand Ronde proposition will not commence until late 
in the Spring, and will take at least two years to complete. During 
the interim the local company will increase the capacity of the pres- 
ent power plant from 1,200 to 2,000 horse-power. This will be accom- 
plished by the completion of the projected high-line ditch from 
Asotin creek, a few miles above here on the Washington side. 
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PERSONAL MENTION. 


W. H. BLOSS, chief engineer of the Union Traction Company, 
Anderson, Ind., has tendered his resignation to accept a position 
with the Paige Iron Works, Chicago, II]. 


DR. KIOSABURO FUTAMI, professor of engineering of the 
Kyoto Imperial University of Japan, is now on a visit to this country 
for the purpose of studying modern bridge building and other en- 
gineering subjects. 


MR. H. H. VAUGHAN has tendered his resignation as assistant 
superintendent of motive power of the Lake Shore & Michigan 
Southern Railroad, to accept a position with the Canadian Pacific 
Railway with headquarters at Montreal, Ontario. 


MR. J. H. WAUGH, who has been connected with the Westing- 
house Electric and Manufacturing Company, Pittsburg, Pa., has 
severed his connection with the company, to assume the presidency 
of the Electrical Equipment and Supply Company, of the same place. 


PROFESSOR FRANK G. BAUM, who was until recently con- 
nected with the electrical engineering department of Stanford Uni- 
versity, resigned to accept a position with the California Gas and 
Electric Company, in connection with the Bays Counties and Valley 
transmission plants. 


MR. P. LETHEULE, who is connected with the French Thomson- 
Houston company, has been appointed by the French Government 
engineer of the French department of electricity at the St. Louis 
Exposition, St. Louis, Mo. It is reported that Mr. Letheule will visit 
this country at an early date in connection with his appointment. 


MR. PUTNAM A. BATES, secretary and state manager of the 
Crocker-Wheeler Company, has tendered his resignation to take 
eifect March 1, 1904. Mr. Bates has entered into partnership with 
Mr. John Neilson, who was until recently assistant secretary and 
treasurer of the New York & Stamford Electric Railway. Under 
the firm name of Bates & Neilson, the two will conduct a general 
practice of consulting electrical engineering with offices in New York 
city. 


MR. JOHN KEELER PUNDERFORD, general manager of the 
Fairhaven & Westville Railroad, New Haven, Ct., has been elected 
president of the Connecticut Society of Civil Engineers. Mr. Pun- 
derford is a graduate of the Sheffield Scientific School, of Yale Uni- 
versity, class of 1892. He has been in street railway construction 
ever since and was for a time with the General Electric Company, 
Schenectady, N. Y. Mr. Punderford is also vice-president of the New 
England Street Railway Club. 


MR. CYRUS O. BAKER returned last week from an extended 
sojourn in the West, during which time he spent two weeks at the 
French Lick Springs Hotel, French Lick, Ind. Mr. Baker, who is 
the best known importer and refiner of platinum in this country, has 
been a sufferer from rheumatism for about a year past, but after 
his rest at French Lick returns greatly improved in health and has 
many words of praise for Proprietor Taggart and Manager Barnes, 
of the Springs Hotel, where every courtesy was extended to him. 


MR. ANDREW CARNEGIE has added another lot to the site 
on Thirty-ninth and Fortieth streets which he acquired last year 
for the united engineering societies, and upon which a new build- 
ing will probably be erected this spring. The house at 33 West 
Thirty-ninth street has been conveyed by John Thacher to Robert 
A. Franks, Mr. Carnegie’s representative. Title has been taken 
also for the adjoining houses from 23 to 31 West Thirty-ninth 
Street. The abutting property at 32 and 34 West Fortieth street 
is held by the Engineers’ Club. The two plots have frontages of 
fifty feet on Fortieth street, facing Bryant Park and the new public 
library, and 150 feet on Thirty-ninth street. 


MR. WILLIAM BARCLAY PARSONS, chief engineer of the 
Rapid Transit Commission, New York city, N. Y., has been appointed 
te the royal commission on London traffic. He will temporarily 
Sever his connection with the practical work of the New York 
Rapid Transit Commission. It is reported that assistant chief 
engineer Mr. George S. Rice will assume Mr. Parsons’s duties during 
his absence. Mr. Parsons’s colleagues on the royal commission are 
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Sir John Wolfe-Barry and Sir Benjamin Baker. The duties of the 
commission is to make a detailed report on the surface and under- 
ground traffic of London, and the possibilities of its improvement 
and development, with the idea of unifying the system as far as 
possible and obtaining better service for the traveling public. 


ELECTRICAL SECURITIES. 


The course of prices during the past week was a repetition of 
the two weeks preceding. Notwithstanding the sagging market, the 
outlook remains hopeful, and the ease with which the monetary 
situation is viewed gives an optimistic tone to what would other- 
wise be a cause for anxiety, not to say alarm. Owing to the appre- 
hension of foreign financiers of an international conflict, which 
would destroy bond values, there were panics in the foreign centres 
of exchange. This, of course, brought about low-record figures at 
these points, with the natural result that bond values in this coun- 
try sought the same level. Decreased commercial activity during 
the past month is evident from the statements of declining railroad 
earnings. The share earnings of various high-class industrials also 
show a slight shrinkage. The government figures of the January 
foreign trade, however, are satisfactory in many respects. The 
foreign trade situation is now a prominent factor in the commercial 
situation, in that it shows that, although there has been consider- 
able contraction in domestic demands, the foreign requirements are 
still very large and of a very profitable nature. 


ELECTRICAL SECURITIES FOR THE WEEK ENDING FEBRUARY 20. 


New York: Closing. 
ivoolivr Hamed Transits... 66cccccccceieews 40% 
CNOA OO oa a 5c soc doce cece cn enceuss 190% 
COR GN NCO GING so ao oc cc ect ecwevewesccasdes 163 
Walvis Comnity WiIcetries « 5 ccc scsiccwccdecwnnes 181 
Mambiatian MIGVAtGd << oo. c< 66 cc cece cassceess 141% 
Metropolitan Street Railway................ 116 
New York & New Jersey Telephone.......... 137 
Westinghouse Manufacturing Company...... 170 

Boston : Closing 
American Telephone and Telegraph......... 120 
Edison Electric Illuminating................ 234 
Massachusetts Blectric............ccccccees 75 
New England Telephone.................... 119 


Western Telephone and Telegraph preferred. 80 


The American Telephone and Telegraph Company instrument 
output for the month ended January 30 shows gross output of 90,644 
and returned to the number of 36,854, leaving a net output of 
53,790, as compared with 86,551 for the corresponding month of 
1903. The total now outstanding is 3,833,307, as against 3,236,871 
last year. It is stated that it is the intention of the company to 
issue, some time within the next four or five months, $15,000,000 
bonds. 


Philadelphia : Closing. 
Electric Company of America............... 7% 
Electric Storage Battery common............ 53 
Electric Storage Battery preferred.......... 53 
Philadelphia Wigetries occ 6k cd fos de ecewece 5% 
CRIME RU MOOMIN os wr ova siayawwawd acne wetdas 474 
United Gas Improvement................... 8356 


United Gas Improvement is expected to show over $4,000,000 net 
earnings for the fiscal year ended December 31, 1903. The profits 
for 1903 were $3,473,643. There is now $36,725,000 stock outstand- 
ing, on which the dividend is $2,938,000, or 8 per cent. 

It is understood that net earnings of the Electric Company of 
America for 1903 aggregated $398,000. Compared with $349,000 for 
1902, this would show an increase of $49,000. 


Chicago : Closing. 
CHICANO “TOGGMGEO Fe <5 525s 5 no 8 os enc ss 120 
Chicago Hdigom Light. ....... 0.206.066 seiewas 150 
Metropolitan Elevated preferred............ 48 
National Carbon common................... 27% 
National Carbon preferred.................. 97 
Union Traction common..................... 5 
Union Traction preferred................... 29 


Chicago Telephone for January had a gain of 1,457 instruments, 
the total now in use amounting to 102,644. 
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TELEPHONE AND TELEGRAPH. 


DECATUR, ALA.—The Morgan County Telephone Company is 
installing its system in this city. 


RAYNE, LA.—The Cumberland Telephone Company has begun 
the installation of its system in this town. 


CAMBRIDGE, MD.—The Diamond State Telephone Company has 
completed a line between this place and Vienna. 


OMAHA, NEB.—The Nebraska Association of Independent Tele- 
phone Companies is endeavoring to gain an entrance into Omaha. 


JACKSON, MICH.—James Bishop, Frank Vowles and Duane 
Hodges are interested in a telephone line to run from Milford to New 
Hudson. 

HOPKINSVILLE, KY.—A. P. White, owner of the Globe Tele- 
phone Company, of Cadiz, has sold the system to the Cumberland 
Telephone Company. 


WOODBINE, N. J.—The borough council has granted a fran- 
chise to the Eastern Telephone and Telegraph Company to con- 
struct its line through this town. 

BARBOURVILLE, KY.—Plans are under way for connecting 
some of the back counties by a long-distance telephone line. One of 
the first lines to be constructed will be one to Hyden. 


WOONSOCKET, MINN.—Farmers residing in Silver Creek and 
Jackson townships have taken steps for the organization of a stock 
company for the construction of a rural telephone line. 


WILKESBARRE, PA.—The Pennsylvania Telephone Company is 
about to make extensive improvements in this city. It is the inten- 
tion to install a new switchboard which will cost $60,000. 


LOGAN, IOWA—The Woodbine Telephone Company has com- 
pleted arrangements for extending its lines to the west side of the 
county, connecting the towns of Modale, Mondamin and Little Sioux. 


MONTGOMERY, ALA.—E. M. Cranford is organizing a stock 
company for the purpose of establishing a telephone exchange in 
Jasper. The capital stock will be $5,000, all of which will be taken 
by local men. 


QUINCY, MICH.—The Northwest Quincy Telephone Company 
has been organized with the following officers: president, H. W. 
Noble; vice-president, M. H. Southworth; secretary, C. A. Boley; 
treasurer, M. D. Kanouse. 


HOUSTON, TEX.—C. R. Cummings is constructing an inde- 
pendent telephone line from Wallisville to Liberty. The line will 
later be continued from this point to Tutle Bayou, thence to Ana- 
huae, and from there to Double Bayou. 


WHITE ROCK, MINN.—Citizens are combining for the purpose 
of establishing a local telephone system on the cooperative plan. In 
a short time a company will be incorporated to serve the town first 
and gradually take in the farming district. 


BUTTE, MONT.—The Postal Telegraph company has completed 
the work of constructing its new wire between Missoula and Butte, 
thus giving the company two wires between these points—one for 
local business and the other the through wire to the coast. 


REDLANDS, CAL.—The plant of the Home Telephone Company 
is completed and the exchange has been opened for business with 
several hundred telephones in commission, The long-distance lines 
have been in operation to Los Angeles and intervening points for 
some weeks. 


MERCER, ME.—The promoters of the new telephone line in 
Mercer have effected an organization under the name of the People’s 
Telephone Company by electing the following officers: president, 
C. K. Allen; vice-president, A. M. Pattee; clerk, George Morse; 
directors, C. K. Allen, J. B. Smith, N. E. True, David Tracy, A. M. 
Pattee. 


BIG TIMBER, MONT.—The Main & East Boulder Telephone 
Company, a cooperative line which is being established among the 
ranchmen residing in the Boulder valley, has asked that an ordi- 
nance be adopted giving it the right to enter the town. The proposi- 
tion of granting the company a franchise will likely be voted on at 
the coming election in April next. 


CLEVELAND, OHIO—The sum of $4,154.69 has been distributed 
among the employés of the Cuyahoga Telephone Company, in com- 
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pliance with the profit-sharing scheme announced by President Dick- 
son last July. The sum amounts to about six per cent on their 
salaries for the last six months of 1903, that being the period on 
which the profit-sharing scheme was based. 


HAMMONDSPORT, N. Y.—A stock company composed of Wayne 
and Urbana farmers nas been formed to build a telephone line be- 
tween Hammondsport and Wayne village, with several branches, and 
the work of construction has been begun. The name of the company 
is the Hammondsport & Wayne Telephone Company. Connections 
will be made at Hammondsport with other rural lines and at Wayne 
for Dundee and Penn Yan. 


SCHENECTADY, N. Y.—The trunk lines of the Home Telephone 
Company through Fulton and Montgomery counties have been opened 
for service, giving this city connections with about 2,700 subscribers 
in these counties. The lines follow the Mohawk for the greater part 
of the distance. They follow the Mohawk turnpike through Glen- 
ville to Hoffmans, where they cross to Pattersonville, extending to 
Port Jackson and Fultonville. 


ST. JOSEPH, MO.—Nearly $100,000 will be expended this summer 
by the Bell Telephone Company in the installation of the central 
energy system in St. Joseph. The entire system will undergo a 
radical change, new telephones being installed at all points. New 
switchboards will be installed in the main office, with an ultimate 
capacity of 5,000 numbers. The officials of the company hope to have 
all the changes made by January 1 next. 


CARROLLTON, GA.—The Georgia division of the Gainesboro 
Telephone Company, with headquarters here, announces the build- 
ing of a city exchange in the city of Senoia and the installation of 
like improvements in McDonough, both these points being on its 
newly purchased lines which it bought in absorbing the Commercial 
Telephone Company, of Atlanta. The exchange at Cedartown will 
be improved and a line will be built from Cedartown to Borden 
Springs. 


CLARKSBURG, W. VA.—The Southern Bell Telephone line is 
now completed and in operation from Charleston to Weston, by way 
of Sutton, a distance of about 150 miles. It will shortly be extended 
to Elkins, Phillippi, Belington and Parsons, and connection will be 
made from Clarksburg also. A line is also proposed through Web- 
ster County. Another will extend from Point Pleasant to Ravens- 
wood and from Spencer. Connection will also be had with Parkers- 
burg. A line has been built and is in operation between Clarksburg 
and New Martinsville. 


CLEVELAND, OHIO—A deal has been completed whereby the 
Federal Telephone Company has sold all its interest in the Citizens’ 
Telephone Company, of Columbus, Ohio, to a syndicate headed by 
Cyrus Huling, of the latter city. The price at which the transfer 
was made has not been made public, but it is known that there 
changed hands 3,354 shares of stock with a par value of $100. The 
total issue of stock was $750,000. The Columbus people bought con- 
trol of the company from the Federal Telephone Company a year 
ago and now have completed the purchase of the stock, having it all 
in their hands. 


LEBANON, PA.—At its annual meeting, held recently, the United 
Telephone and Telegraph Company elected the following directors: 
Richard G. Park, W. D. Barnard, S. P. Light, J. Frank Black, F. G. 
Hobson, D. McK. Lloyd, B. F. Meyers, Ellis L. Orvis, John B. Roach, 
Ward R. Bliss, C. M. Clement, H. H. Light, Heber S. Thompson, Wil- 
liam G. Park, Edward Davis, E. M. Yarnall, G. R. Van Alen, Meade 
D. Detweiler, W. W. Ryon, E. M. Leader, George W. Taft, F. C. Angle, 
P. Russ. The new directors reorganized by electing these officers: 
president, Richard G. Park; vice-president, W. D. Barnard; secretary 
and treasurer, S. R. Caldwell. 


CLARKSBURG, W. VA.—The Bell Telephone Company is mak- 
ing some extensive improvements in the southern part of the state. 
A line has been completed from Charleston to Sutton, a distance of 
100 miles, making connection at Sutton with a line to Weston, 4 
distance of forty-six miles. Lines connecting Buckhannon, Elkins, 


Philippi, Parsons and Belington have also been completed, and the 
company is considering the erection of a line from Sutton through 
Webster County, one from Point Pleasant to Ravenswood and thence 
to Spencer and a through service in Roane County, one from Ravens- 
wood to Parkersburg, and the rebuilding of the line to Parkersburg, 
which was recently destroyed by floods. 
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ELECTRIC RAILWAYS. 


WILMINGTON, N. C.—Work is to begin shortly on the pro- 
posed electric car line from Salisbury to Spencer. 


GETTYSBURG, PA.—The Chambersburg & Gettysburg Electric 
Railway Company will extend its system from Fayetteville to Graf- 
fensburg, a distance of several miles. 


MUNCIE, IND.—It is announced that cars will be running into 
Muncie over the Dayton & Muncie traction line by June 1. The 
power-house at Selma is nearly completed. 


URBANA, ILL.—The contract for the new power-house for the 
operation of the Danville and Decatur street railway lines has been 
iet. The plant will cost $40,000 and will be completed by June 15. 


ALBANY, N. Y.—The state board of railroad commissioners has 
announced that it has granted the application of the Long Island 
Electric Railroad Company to issue a mortgage of $500,000, the pro- 
ceeds from which are to be used in new construction. 


ELWOOD, IND.—The promoters of the proposed Ft. Wayne & 
Southwestern Railway have announced that they are ready to 
give this city $40,000 to be used to locate industries, in considera- 
tion of a right of way through the streets of the city. 


CLINION, IOWA.—The Electrical Street Railway  ompany has 
been sold by Walsh Brothers and Calnan Brothers to :1o0cal capital- 
ists for a price amounting to $330,000. The entire line is to be re- 
built and new roliing stock will be purchased. The company has a 
capital of $500,000. 


ST. LOUIS, MO.—Word has been received that the Southern 
illinois Electric Railway Company, which will construct a line from 
salem, Ill., to Belleville, to connect with the East St. Louis & Subur- 
ban, has been financed, and work will be pushed at once, so as to 
nave the line in operation by July 1. 


LOS ANGELES, CAL.—The Los Angeles Pacific-Pacific Railway 
Company has bought from Abbott Kinney and the Huntington- 
Harriman synaicate for $340,000 the Los Angeles, Ocean Park & 
Santa Monica Railroad, a thirteen-mile connection between Los 
Angeles and Ocean Park and Santa Monica. 


KOOCHICHING, MINN.—The extension of the Minnesota & In- 
terminal line from Black Duck to Koochiching will be commenced 
early in the spring. Surveyors who have been laying out the route 
during the winter have now practically completed their work and the 
route is expected to be announced within a short time. 


EAST AURORA, N. Y.—The Buffalo & Southeastern Railroad 
Company has been organized with $300,000 capital, to build an elec- 
tric line from here to Buffalo. The directors are Densmore Pratt, 
vay H. Ball, T. S. Miller, James Cadzow, E. E. Henshaw, Borden 
ji. Cole, all of East Aurora, and Odell R. Blair, of Buffalo. 


CAMDEN, N. J.—The construction of the contemplated trolley 
line from Townsend’s Inlet to Corson’s Inlet has been begun at Sea 
Isle City. The New Jersey Rapid Transit Company, which is engi- 
neering the work, has also filed surveys for the extension of the road 
‘0 Millville, and along the shore road from Beasley’s Point. 


BUFFALO, N. Y.—The Buffalo & Depew Railway Company in- 
tends to extend its line sixteen miles, and has filed a certificate 
to that effect with the county clerk. The extension will be 
from Caledonia, Livingstone County, to Rochester, passing 
through Mumford, Chili and other villages between Caledonia and 
Rochester. 


IND:ANAPOLIS, IND.—It is announced that the Wabash & 
Rochester c.airway Company, Cleveland, Ohio, has let contracts for 
the construction of the road to connect Rochester and Wabash, 
forty miles in length. The line will be built over private right of 
way, except in the intervening towns, in which very favorable fran- 
chises have been secured. 


PORTAGE LA PRAIRIE, MANITOBA—The Suburban Electric 
Railway Company, of Winnipeg, is making application to the legis- 
lature for an amendment to its charter asking greater powers. It 
desires to secure a charter for the construction and operation of a 
line of electric railway from Winnipeg to Portage la Prairie and 
also in Portage la Prairie. 
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TOPEKA, KAN.—Complete estimates have been received by the 
Topeka, Eskridge & Council Grove Interurban Railway Company on 
the cost of building its proposed electric line. The shortest route is 
fifty-five and one-quarter miles long, and the estimated cost, includ- 
ing the building of the road, the power plant, equipment, etc., is 
estimated at $1,124,400. The longer route is fifty-nine and three- 
quarter miles and the estimated cost is $1,164,435. 


WILLMAR, MINN.—It is stated that a movement is on foot, 
backed by prominent capitalists, looking to the building of an elec- 
tric railway, for passenger and freight service, from Willmar to 
Slayton, Murray County, via Olivia, Renville County, Redwood Falls, 
Wabasso and Walnut Grove, Redwood County. Such a line would 
strike portions of Whitefield, Roseland and Lake Lillian in this 
county, and in its entire proposed length would pass through a rich 
agricultural country. 


SANTA BARBARA, CAL.—The city council has passed an ordi- 
nance granting a franchise to the Santa Barbara Consolidated Rail- 
way Company for the eastern boulevard line. The company has 
conveyed to the city a private right of way along the south side of 
the boulevard in exchange for the franchise. It is expected that the 
railway company, which is a part of the local system controlled by 
the Edison Electric Company of Los Angeles, will commence build- 
ing its new line to Montecito at once. 


LITTLE ROCK, ARK.—The new power-house of the Little Rock 
Railway and Electric Company has been placed in operation, and the 
entire system is now being supplied with power from this source. 
The building is not entirely completed, and will not be for several 
months, but the machinery has all been installed and will be used 
under the temporary roof which has been constructed. The com- 
pleted plant will cost about $250,000. The company’s old power- 
house will be used to supply the light circuits hereafter. 


DUBUQUE, IOWA—The State Electric Company, which was pur- 
chased a few days ago by local capitalists from Walsh Brothers, has 
asked the council for a franchise, which will give the company a 
right to extend its present line and build new ones. The new com- 
pany expects to spend from $80,000 to $100,000 in improvements, 
which will include a new double track and new rolling stock. In 
addition to the franchise asked by this company, the Illinois & Iowa 
interurban line, building between Clinton and Davenport, is asking 
for a franchise. 


PALOUSE, WASH.—It is practically assured that this city is 
soon to have an electric road. I. B. Harris, John Hart, S. D. 
Lommesson, C. F. Stewart and J. A. Hampton, of Colfax, directors, 
and Haroiu Doolittle, engineer of the Colfax-Palouse Electric Rail- 
way, have been looking over the proposed route and will start out 
the surveying party at once. The franchise for Colfax streets 
calls for the building of one mile during 1904. The power for this 
electric railway will be taken from the Palouse falls and Rock lake, 
both in Whitman county. 


ASBURY PARK, N. J.—Articles of incorporation have been filed 
for the Seacoast Traction Company, with a capital of $100,000. The 
officers are Charles L. Spier, of New York, president; E. V. Patter- 
son, of Spring Lake, vice-president; I. K. Harrison, of New York, 
treasurer; R. E. Rafferty, of New York, secretary. It is the intention 
of the company to construct a line to Sea Girt, four and one-half 
miles, before the coming season, and applications for franchises will 
soon be made to the Spring Lake borough and Wall township offi- 
cials. ‘The new line will connect with the Atlantic Coast Electric 
Railway line at Belmar, and will probably purchase its power of the 
Atlantic Coast company. 


LIBERTY, MO.—The Clay county court has granted a franchise 
to the St. Joseph, Parkville & Kansas City Railway Company to 
operate a road from Harlem north to the Platte County line. This 
company has a franchise through Platte and Buchanan counties and 
is one of the companies that has been planning electric lines between 
Kansas City and St. Joseph. The route is to be by Parkville and to 
run through the Missouri river bottoms about all the way. It will 
connect four Missouri river cities. Branch lines will be run to 


Leavenworth, Platte City and Atchison. The franchise calls for the 
construction of a modern bridge across the river at Kansas City. 
The road is to be double track and work must begin in three months 
under the franchise, and must be completed within two years. 
franchise is for fifty years. 


The 
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INDUSTRIAL ITEMS. 











THE SPRAGUE ELECTRIC COMPANY announces that its Balti- 
more office, which was destroyed in the recent fire, is now located 
in the Maryland National Bank Building, Baltimore, Md. 


THE ELECTRIC APPLIANCE COMPANY, Chicago, IIl., is now 
prepared to quote on railway overhead material, as it has added 
to its stock of electrical supplies a complete line of trolley ears and 
wheels. 


THE PHOSPHOR-BRONZE SMELTING COMPANY, Philadel- 
phia, Pa., is issuing a letter canceling and withdrawing quotations 
and is issuing its new price list No. 22. This price list will be sent 
on request. 


THE MICHIGAN ELECTRIC COMPANY, Detroit, Mich., passed 
into the hands of a receiver on February 19. The Union Trust 
Company, of Detroit, was appointed by the stockholders to protect 
their interests. 


THE WESTERN TELEPHONE MANUFACTURING COMPANY 
has leased quarters in the Atlantic Building, 42 West Jackson Boule- 
vard, Chicago, Ill., and will move its factory and office to this 
address March 5, 1904. 


THE BLECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., announces that on account of the fire at Baltimore, it has 
been found necessary to remove its Baltimore district office to Phila- 
delphia, where it will be located until further notice. 


THE STERLING ELECTRICAL MANUFACTURING COMPANY, 
Warren, Ohio, is mailing a novel folder entitled “A Few Truths.” 
This represents a diminutive Colonial wielding a giant axe. The 
literature is ingenious and, of course, helps along the cause of the 
Sterling company’s product. ; 


THE S. H. COUCH COMPANY, Boston, Mass., illustrates and de- 
scribes in a leaflet which it is sending out the “Couch” telephone, 
style No. 12, common-return, intercommunicating. This telephone is 
shown fitted with watch-case receiver, “Reliance” transmitter and 
“Just-rite’’ switch hook. Leaflet will be sent on request. 


THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, Wis., has reprinted and is distributing to the trade the 
opinion of the United States Circuit Court of Appeals, sustaining 
the “Blades” patent, covering underload release devices. This pam- 
phlet will be mailed to any one interested upon request. 


THE DIRECT UNITED STATES CABLE COMPANY, LIMITED, 
is placing on the desks of its patrons a handy desk memorandum 
pad. The cables of this company are worked automatically on the 
duplex system. The company has offices in New York and Boston 
and in Halifax, Nova Scotia, with offices in London, Liverpool, 
Glasgow and Bristol, Great Britain. 


THE BULLOCK ELECTRIC MANUFACTURING COMPANY, 
Cincinnati, Ohio, announces that the recent fire in Baltimore de- 
stroyed the offices of the district manager of the Bullock company. 
Temporary headquarters has been located at 303 Cortlandt street, 
Baltimore, where all enquiries should be addressed. This office 
is working full force, and ready to take care of all business. 


THE CENTRAL ELECTRIC COMPANY, Chicago, IIl., reports 
a gratifying business on American “Circular Loom” non-metallic 
flexible conduit on which it is quoting low prices. The company 
states that the trade generally throughout the country has 
been quick to take advantage of these prices and that it has re- 
ceived many large orders. Quotations will be made to the trade 
on request. 

THE NERNST LAMP COMPANY, in accordance with its new 
policy of establishing district offices in the large cities, has recently 
opened an office at 47 State street, Detroit, Mich., and appointed Mr. 
Charles F. Case as district sales manager of the same. The territory 
embraced by this office is the lower peninsula of the state of Mich- 
igan, the northwestern part of Ohio and the northeastern part of 
Indiana. 

THE STROMBERG-CARLSON TELEPHONE MANUFACTUR- 
iNG COMPANY, Rochester, N. Y., and Chicago, IIl., is the manu- 
facturer of high-grade single, double and special-wrapped cable for 
telephone and telegraph service, any number of pairs from 1 to 500, 
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or any thickness of sheath capacity or size of conductor. The posta] 
folder which the company is mailing calls attention to these cables 
and illustrates several different types. 


THE MARSHALL-SANDERS COMPANY, Boston, Mass., reports 
a continued increase in the demand for its No. 521 Midget plug and 
receptacle. These are carried in stock by dealers in all the large 
cities. The company has just closed the fourth year of ifs existence. 
and reports an increase of over 300 per cent in the volume of its 
business since the first year. Its complete line of fittings is believed 
to be the most extensive of any manufacturer of sockets, switches 
and cutouts. 


QUEEN & COMPANY, INCORPORATED, Philadelphia, Pa., has 
sent out a very neat catalogue which contains a short sketch of the 
company, a description of the optical department, mathematical and 
engineering departments, microscopical, physical and electrical de- 
partments, astronomical and projection departments, meteorological 
and photographic departments, and chemical and chemical appa- 
ratus department. There is also a description of the factory and 
numerous interesting illustrations are shown through the catalogue. 
This catalogue will be sent on request. 


THE STERLING ELECTRIC COMPANY, La Fayette, Ind., held 
a stockholders’ meeting on February 10. The board of directors 
was reorganized, as follows: Charles Murdock, Henry A. Taylor, 
William Wallace, W. E. Doolittle, Charles H. Ankeny and J. N. 
Ramsay, of Crawfordsville, and William Coffroth, John Wagner, Jr., 
and John Schnaible. After the stockholders’ meeting, the directors 
elected Walter E. Doolittle, president; Henry A. Taylor, vice-presi- 
dent, and William Coffroth, secretary and treasurer. The company 
has put an additional $100,000 cash into its business, to enable it to 
handle the increasing growth and take care of its new trade. 


DODGE & DAY, modernizing and contracting engineers, Nice- 
town, Philadelphia, Pa., are installing in the power-house of the 
Link-Belt Engineering Company, Philadelphia, Pa., a 340-horse- 
power, Buckeye, vertical, cross-compound engine, direct-connected to 
two General Electric, 100 kilowatt, continuous-current, compound- 
wound generators. The boiler plant at the same establishment is 
also receiving attention, and while it may not be found necessary io 
increase the capacity, it is probable under-feed stokers will be intro- 
duced. The Taylor system of management is well under way at the 
Link-Belt works, and the results attained have been most gratifying. 


OBITUARY NOTICES. 


MR. J. MALCOLM FORBES died at his residence in Milton, 
Mass., on Friday, February 19. He had been ill for about two 
months. Mr. Forbes was a well-known capitalist and a prominent 
business man of Boston, Mass. He was born in Milton, Mass.. 
in 1845, and was educated in private schools and at the English 
High School, Boston, from which he was graduated in 1863, at 
the age of eighteen. He soon after went into business in Boston 
with his father, who had built up a large China and East Indian 
trade. He was a director in many railway and manufacturing cor- 
porations, and the head of the mercantile firm of J. M. Forbes & 
Company. Mr. Forbes was a member of the Boston Athletic Asso- 
ciation and the Mercantile Library Association, the Eastern Yacht 
Club, New York Yacht Club, and at one time of the Country Club, 
and was also for many years a heavy shareholder in the American 
Bell Telephone Company and other electrical properties. 


MR. WALTER GEORGE McMILLAN, secretary of the British 
Institution of Electrical Engineers, died in London on January 31. 
1904, after an illness of a little over a fortnight. Mr. McMillan had 
been suffering from an attack of pleurisy and was thought to be 
convalescent, but his death was caused by heart failure. He was 
forty-three years of age at the timé’of his death.. He was educated 
at Kings College, making a specialty of metallurgy. After one year's 
absence he returned to the college as an assistant in metallurgy, and 
in 1888 he was appointed for a term of five years under the Indian 
Government chemist and metallurgist to the Cossipore Ordnance 
Factories. On his return he was elected to the lectureship of metal- 
lurgy at Mason College, Birmingham, and in 1897 was elected secre- 
tary of the British Institution of Electrical Engineers. Mr. Mc- 


Millan had written much on electrochemistry and metallurgy, and 
at the time of his death was examiner in metallurgy for the City 
and Guilds of London Institute. 
two young children. 


He is survived by a widow and 








